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PREFACE

This study of vocational-technical education per-
sonnel development needs was sponsored by the eight Michigan
occupational teacher education institution contact persons
and the Vocational Education and Career Development Services
Office, Michigan Department of EduCation. The rerJort
supplies background inforMation necessary for decision
making in establishing a comprehensive, viable, coordinated
state plan for personnel development equal to the require-
ments of the 1970's. While intended for those wishing to
understand better the existing system of personnel develop-
ment in Michigan, its problems and potential, primarily it
is for those individuals who will participate in creating
improved delivery systems and ultimately in establishing a
formal state plan. School employers, State Department .Df
Education personnel, university personnel, leaders of
professional organizations, individuals considering careers
in vocational-technical education, and planning personnel
in other public agencies and in private organizations should
find this report of value. Vocational-technical education
planners in other states and in federal offices also may
find it of interest.

This is the first major study of vocational7
technical teacher education in Michigan since the Vocational
Education Evaluation Project Was conducted ten years ago.
In that project, directed by Lawrence Borosage of Michigan
State University, a Teacher Education Task Force, chaired
by George Kohrman and Adrain Trimpe of Western Michigan
University, evaluated the statuS of vocational teacher
education and reported its findings in the publication
entitled Vocational Teacher Education in Michigan, Michigan
Vocational Education Evaluation Project, Western Michigan
University, 1963. Although the present project was done
with somewhat different objectives in mind, it does update
and expand the description of vocational-technical teacher
education in Michigan.' Beyond this, 'it is unique in that
it attempts to provide the information necessary for
improving the system of occupational education personnel
development by defining quantitative and qualitative
personnel problems, by recommending alternative solutions,
and by suggesting a model for organizing and conducting a
state plan for personnel development.
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Readers of this report may have a tendency to
examine only the introductory and recommendation sections,
thus ommitting the main stream of development leading to
the recommendations posted. It is suggested that the
entire report be covered so as better to understand and
evaluate the recommendations made in the final section.
It is particularly important to understand the development
of quan+4.tative personnel requirement projections made in
Sectici. IV, which reveal prospects of oversupply and under-
supply in various occupational areas. Such projections are
plagued with the usual frustrations involved in crystal
ball gazing, and must be considered for what they are--
forecasts based upon imperfect data and assumptions. Full
responsibility for the quality of this report, its
positive and negative aspects, is accepted as mine'.

Certain shortcomings of this report are apparent.
No description of private vocational schools and other
public agencies' personnel needs have been included.
These needs were excluded from the study when it was
designed, due to the magnitude of the total task ahead.
Special Needs programs proved too elusive to describe
adequately in the length of time available. Definition of
personnel needs in this area should continue to receive
high-priority attention. Personnel demands for World of
Work programs should also become more clear duiing 1971/72.

Obviously, many findings in studies of this type
can be outdated by events almost as soon as they are
reported. The new Career Education thrust led by the
State Vocational Education and Career Development Services
Office is now emerging with vigor, and will actuate
numerous specific personnel development requirements, most
of which have been noted in this report. The thrust can-
not succeed without directing attention to satjsfying
these needs. Therefore, it becomes imperative for the
State Office to proceed immediately to give full-time
leadership to the development and operation of a
coordinated state plan for personnel development.

Words of appreciation are extended to many persons,
but particularly to the project sponsors for the latitude
allowed me in carrying out the contract. Special thanks
are directed to Karl Stearns, Consultant, for his continuous
assistance and insights. Without his constant support and
sense of humor this report might well have fallen short of
its mark. Gratitude is exprassed to the personnel of the
State Vocational Education and Career Development Services
Office and the Research Coordinating Unit for their
cooperation. Nearly every consultant, supervisor, and
secretary gave assistance at some point in the project.
I am indebted to the scores of administrators, teacher
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educators, consultants, coop coordinators, and others
throughout Michigan for their frank responses and partici-
pation during personal interviews and group diScussions.

A special debt of gratitude is due the proje
staff, who extended themselves many times beyond the uJual
job requirements: to Bonnie Zurhuch project secretary,
for her thoroughness and professional-levfA competence;
to Carlos Schmitt for his professional insights and
managing of project data collection and processing; to
Lowell Zurbuch for his capable attention to many special
assignments, including the cover design for this report;
and to John jellema, who did much'in the final weeks to
assist in the production of this report volume. Also,.
I am deeply indebted to Laura, my wife, and to our
children, Steve, Beth, Sarah, and Martha, for their
understanding attitudes and assistance over the sixteen
months this project has spanned.

George W. FeLns
November 1971
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SECTION I

INTRODUCTION

The need for a comprehensive, coordinated plan of
vocational-technical education personnel development for
Michigan came into sharp focus in the late 1960's, due to
concerns of teacher educators, school administrators, and
State Office personnel which converged on the necessity
of joint action if an adequate supply of personnel was
to be available to operate Michigan's expanding occupational
education system. Early in 1969, the teacher education
contact persons (a group consisting of one appointed
representative from each of eight state-supported univer-
sities and colleges involved in vocational-technical
teacher education) , in concert with Michigan Department
of Education, Vocational Education and Career Development
Services, established guidelines for a comprehensive study
of tl,e professional personnel development needs in the
1970's. Financial resources were set aside from teacher
education funds, and a search for a study director was
begun. Slightly more than a year later a director was
identified, and the project was commenced on a full-time
basis in June, 1970.

Background

Among the many factors prevailing then (and now)
which motivated setting this project in motion were the
following:

*1. A profile of'the supply and demand situation
in the 1970's was needed, due to the continuing
shortage of qualified personnel in vocational-
technical education at all levels and in
vocational guidance.

*2. Strong encouragement had been given at the
federal level for states to plan coordinated
professional personnel development schemes.

1



2

*3. It was believed that the nighly effective
teacher education programs extant in Michigan
could become more productive and could
complement each other through a coordinated
program.

*4. The 1968 Amendments to the National Vocation
Education Acts and the Education Professions
Development Act authorized funds to be used
to improve vocational-technical teacher
education, given adequate state planning
for their use.

*5. New local and area programs already under way,
and others being planned, called fcr new or
modified programs of vocational teacher
education.

6. The recent emphasis on needs of the disadvan-
taged and handicapped had stimulated demand
for new kinds of vocational-technical pro-
fessional personnel.

7. There was a need to search out and create
new alternative means or models for profes-
sional personnel development.

8. There was a need for clarification and guide-
lines for soliciting, developing, and evaluat-
ing specific personnel development project
proposals.

9. Michigan teacher educators, school administra-
tors, vocational-technical teachers, and other
concerned educators were in agreement on the
urgent need for a coordinated state plan for
professional personnel development.

10. The Michigan Department of Education, Voca-
tional Education and Career Development
Services, with support from the Research
Coordinating Unit, appeared willing to assume
responsibility for the development of a
coordinated professional personnel development
scheme and its subsequent implementation.

From original proposal document.
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Purposes and Objectives

The signal purpose of this effort was to performa background investigation aimed at defining the profes-sional personnel development needs and identifying waysand means for their achievement. The resulting reportwould form a foundation for designing a comprehensiveplan for coordinating efforts of teacher education insti-tutions and other units to staff Michigan occupationaleducation programs with an adequate supply of appropriate
personnel in the 1970's.

The specific purposes of this study were initiallystated to be:

To develop a comprehensive plan for the selection
and preparation of persons for staffing of programs
of occupational education in high schools, area
vocational centers, and community colleges, and for
their inservice education; to develop recommendations
for certification requirements and procedures for
qualifying vocational and technical teachers; and
to develop recommendations whereby each teacher
education institution could contribute to the
recruitment and preparation of a more nearly
adequate supply of competent vocational teachers.

These purposes were subsequently expanded by the study
director into objectives for the project as follows:

1. To analyze vocational-technical education
professional (and paraprofessional) personnel
needs in Michigan during the next five years.

2. To determine the quantitative and qualitative
aspects of the demand for vocational-technical
professional personnel in Michigan's secondary
schools, area vocational centers, community
colleges, universities, school districts, and
state department.

3. To assist in determining personnel needs for
new and emerging programs, such as those for
the handicapped, disadvantaged, and unemployed.

4. To study institutions, agencies, and other
organizations engaged in recruiting, educating
(both preservice and inservice) , and placing
personnel to determine past and probable
future outputs, training capabilities, and
plans.
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5. To analyze the extent to which "consumer"
demand for personnel is likely to be met by
the "producers" of the supply, taking into
account attrition and other factors, thus
silhouetting shortfalls which become Personnel
Development Objectives.

6. To identify Personnel Development Objectives
which may be met by existing programs and
those which will require new programs.

7. To recommend criteria for establishing
priorities among Personnel Development
Objectives, which are congruent with local,
state, and national needs.

8. To identify categories of vocational-technical
educators as target groups for professional
development projects and to initiate involve-
ment of these groups in identifying specific
professional development needs.

9. To identify alternative training means (models,
strategies, systems) and recommendations for
solving the supply problems upon which a long-
range state plan for professional personnel
development may be built.

10. To identify specific illustrative projects and
programs suitable for professional personnel
development in Michigan.

11. To identify available and potential resources
and make recommendations for their efficient
utilization.

12. To make recommendations for implementing and
managing professional development programs
and projects.

13. To recommend a system for inventorying per-
sonnel resources and needs on a continuous
feedback basis.

14. To assist Michigan teacher education institu-
tions in improving inter-institutional
communications and in coordinating efforts.
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15. To distinguish more sharply the roles and
responsibilities of the State Department of
Education, the teacher education institutions
and agencies, professional organizations, andthe employing school districts or units in
meeting future proZessional personnel needs.

16. To review pertinent recorded information
regarding vocational-technical professional
personAel development needs and means.

17. To link local, state, and federal professionalpersonnel development planning.

When embarking on this study, it was helpful toconvert the quest into a series of concise questionscapable of giving focus and direction. The followingmajor questions were set for this investigation:

1. What are the vocational-technical personnelneds likely to be in the period 1971/72
through 1975/76?

2. What will be the nature of personnel supply?
3. What gaps between demand and supply are

likely to develop?

4. Who should be responsible for vocational-
technical personnel development?

5. What alternative means are available forbridging the gaps between demand and supply?
6. What kind of a statewide plan can be

developed for coordinating personnel
development activities?

The ultimate objective which this project supports,therefore, is the establishment of an improved comprehen-sive vocational-technical education personnel developmentscheme for Michigan. The entire process includes twophases. Phase One, that of determining the personneldevelopment needs, defining problems, and recommendingsolutions, is covered by this report. This phase was con-cluded Summer, 1971, and the findings appear as thispublication. Phase Two, that of preparing an actual stateplan for personnel development, formally begins in Fall,1971. Leadership for this phase should be supplied by thestate, with thorough involvement of teacher educationinstitutions and other appropriate groups. It should be
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apparent that Phase One entails supplying the background
information necessary for establishing a comprehensive,
cooperative personnel development system, not writing a
formal state plan document.

Arrangements

The project was carried out on a contractual
arrangement between the Michigan Department of Education
and Michigan State University, using funds set aside from
the annual state and federal teacher education monies.
It spanned the period from June 12, 1970 to August 31,
1971. The Michigan Department of Education furnished
office space with the Vocational Education and Career
Development Services in Lansing. The office was staffed
by a full-time dik.ector, a three-fifths time assistant,
and a full-time secretary. The eight vocational teacher
education institutional representatives and the Director
of Vocational Education and Career Development Services,
Michigan Department of Education, sponsored and advised
the project.

Terminology and Scope

The term 'personnel development" is frequently
used instead of "teacher education" throughout this study,
since the former implies a broader concept of personnel
needed to staff the schools. Whereas "teacher education"
can refer to the development of only one major category
of education personnel, "personnel development" is capable
of encompassing the entire range of types desirable fox
staffing vocational education operations. Not only that,
it can also accommodate new occupational types which may
arise in the future. The term "teacher education" is
sometimes used in this report to refer to a body of content
often known as pedagogy, which is one component in the full
preparation of teaching personnel.

The personnel types examined in this project are
teacher, teacher/cooperative coordinator, administrator/
supervisor, consultant/specialist, guidance and placement
worker, researcher, paraprofessional, and teacher educator,
albeit the latter is actually a composite of several of
the former and therefore is of a somewhat different order.
Although it was difficult to secure data and make judgments
as to certain aspects of all these types, all are
recognized throughout to the extent possible.
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Various types of units in the educational enter-
prise are encompassed in this study, since they represent
the locus of demand of personnel, both qualitative and
quantitative. K-12 districts, intermediate school
districts, secondary area vocational centers, community
colleges, universities and four-year colleges, and the
State Office are the focus as to types of education units..
Teacher requirements for secondary,' post-secondary, and
adult programs receive major emphasis throughout. Four-
year colleges and universities engaged in vocational-
technical education personnel development are considered
as a unit, since they represent another type of employer
which also seeks appropriate personnel. Personnel
requirements for programs in agriculture, distributive,
health, home economics, office, technical, and trade
education are included.

The personnel needs of private schools and those of
other governmental agencies involved in vocational-technical
type training are not directly included in this study, due
to their magnitude and inaccessibility as related to time
available for this study.

This study is limited in certain other important
ways. The requirements for practical or applied arts
teachers are not defined, since that is not the purpose
of thesstudy. -, However, data on past and future university
outputs of new personnel with initial teacher certification
in the practical or applied arts were collected and are
presented in Section III, since they represent a potential
supply source of vocational teachers if they are given
added work experience and courses.

Quantitative personnel needs are largely limited
to those of reimbursed vocational-technical programs,
since State Office data on these programs are the only
reasonably reliable information available on which to base
projections into the future. It,is recognized that many
nonreimbursed vocational programs and personnel are
excluded as a result. Neither the State Office nor any
other source collects data which recognize both reimbursed
and nonreimbursed vocational-teChnical.education programs.

The prospective development of N-Dcational-technical
education in Michigan is examined and future enrollments
through 1975/76 are projected in Section II. The system
for preservice and inservice preparation, existing stocks
of personnel, sources of personnel, and outputs are
described in Section III. In Section IV, demands for
personnel are projected and compared with anticipated
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supply, thus silhouetting the quantitative requirements
through 1975/76. Qualitative needs by personnel types,
in terms of desired compc,tencies, are also included. This
report concludes with Section V, in which a series of
recommendations for meeting expected personnel needs are
set forth.



SECTION II

RECENT AND PROSPECTIVE DEVELOPMENT

OF VOCATIONAL-TECHNICAL

EDUCATION IN MICHIGAN

To detect possible professional personnel needs
of the future, it is important to examine the recent and
prospective development of vocational-technical education
in Michigan. But first, a brief description is in order,
to put into perspective the vocational-technical educa-
tion system couched in the total State of Michigan educa-
tion pattern.

Description of Michigan Vocational-
Technical Education System

Michigan's plan for formal public education from
elementary through graduate levels has elements of occu-
pational programs at nearly all levels, although the bulk
is at the senior secondary and post-secondary or community
college levels (Figure 1). Post-secondary programs were
offered by twenty-nine community colleges in 1969/70.
Reimbursed post-secondary occupational programs were
conducted by ten four-year colleges and universities.
Adult education for out-of-school youth and adults was
administered by numerous community colleges, K-12
districts, and area vocational centers.

Secondary offerings are the largest, and are sited
at either comprenensive secondary schools or in area
vocational centers. During 1969/70, 443 of 534 secondary
K-12 school districts offered one or more reimbursed
occupational programs. Thirteen designated secondary area
vocational centers were fully operational in 1970/71,
with a few others on the threshold.

Occupational curricula are offered in seven
occupational areas: agriculture, distributive, health,
home economics, office, technical, and trade and industry.

9
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FIGURE 1.--MICHIGAN SYSTEM OF PUBLIC EDUCATION, 1971.
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Appendix 1 contains composite enrollments by these occupa-tional areas from 1918 through 1970. Occupational program
enrollments (1969/70) are further categorized along linesof disadvantaged, hazadicapped, elemntary and secondary,
post-secondary, adult, apprenticeship, work-study, and
cooperative (Appendix 2).

Prevocational offerings, sometimes referred to asthe practical or applied arts, are found in junior high
schools, extending upward into the senior high school and
downward into the middle grades. Increasing attention is
being given to the development of "World of Work" and
group guidance experiences throughout the elementary and
junior high school levels.

A summary of 1969/70 reimbursed occupational
programs at secondary, community college, and four-year
college levels by occupational areas is presented in
Table 1, and reimbursed occupational enrollments appearin Table 2.

TABLE 1.--NUMBER OF REIMBURSED OCCUPATIONAL PROGRAMS AT
SECONDARY, COMMUNITY COLLEGE, AND FOUR-YEAR COLLEGE LEVELS,

1969/70

Program
Levels Agric. D.E. tjealth

Home
Ec.

Office Tech. T&I TOTAL

Secondary 178 161 20 392 226 2 170 1,149
Community
College 8 18 23 10 29 16 28 132
Four-Year
College 1 5 0 0 4 2 8 20

TOTAL 187 184 43 402 259 20 206 1,301

Source: (70).

Other Pro rams Administered b State
Vocation.al Education Service

Manpower Development and Training

Manpower Development and Training Act prOgrams
1962-1970 constitute a substantial portion,of the ocOupa7
tional education picture in termS of numbers of trainees
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and projects and in social significance (Table 3) . Purposes
include (1) retraining workers whose skills have become
obsolete, (2) alleviating critical manpower shortages,
and (3) assisting the hard-core unemployed and disadvantaged.
Training is provided by four-year colleges, community
colleges, secondary schools, private schools, hospitals,
etc.

TABLE 3.--MANPOWER DEVELOPMENT TRAINING ACT PROGRAMS,
1962-1970

Fiscal Year Projects Trainees

1962 29 836
1963 82 3,589
1964 118 5,383
1965 139 8,891
1966 127 7,994
1967 79 6,117
1968 35 3,847
1969 75 3,794
1970 83 4,857

TOTAL to Date 767 45,308

Source: (70)

Itinerant Instructor Program

Another significant program which does not appear
in Figure 1 is the Itinerant Instructor Plan for building
trade apprentices, which in 1969/70 had sixteen instructors
operating in twenty-one centers, serving 1721 apprentices
and 315 cities (Table 4). The budget and supervision for
this program are assigned to the Vocational Education and
Career Development Services of the Michigan Department of
Education.

Private Occupational Education

Nonpublic institutions make an important contribu-
tion to the vocational-technical education system in
Michigan. These include private proprietary schools,
schools operated by-businesses and corporations for
internal purposes, and private nonprofit schools, such
as parochial secondary schools.
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TABLE 4.--ITINERANT INSTRUCTOR PROGRAM, 1969/70

Number of
Instructors Trade Number of Number of

Apprentices Centers

2 Bricklayer 211 11
4 Carpenter 411 15
3 Electrician 293 10
5 Plumber 598 17
2 Ironworker 208 7

16 1,721 21

Source: (70)

,

The numb'nr of Michigan-based licensed occupa-
tional schools has increased steadily in-the past five
years (Table 5). Enrollments have risen markedly, too,
nearly doubling in the same period (Table 6). As of
July, 1971, there were 284 private schools operating in
Michigan; of these, 180 were 3icensed instate and 104
were from outstate.

TABLE 5.--NUMBER OF LICENSED PRIVATE OCCUPATIONAL SCHOOLS,
1966-1970

Type of School
Number of SChoolS

FY.76.6. . F.Y.76.7. .

Business and Data
Processing 45 49 60 62 66

Trade or Other
Occupations 61 65 75 R5 101

Correspondence* 4 5 5 7 8

TOTAL 110 119 140 154 175 180

Eight resident
courses.

schools also offer correspondence

Source: (70)
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TABLE 6.--ENROLLMENTS IN LICENSED PRIVATE OCCUPATIONAL
SCHOOLS, 1966-1970

Type of School
Number of Schools

FY-66 FY-67 FY-68 FY-69 FY-70

Business and Data
Processing 12,600 13,923 15,849 16,047 19,919

Trade and Other
Occupations 9,646 13,928 12,735 14,703 17,391

Correspondence* 1,332 4,931 4,607 7,319 5,698

TOTAL 23,578 32,782 33,191 38,069 43,008

Eight
courses

resident schools also offer correspondence

Source: (70)

Quite obviously, private occupational education
is responding to certain needs not being met by its public
counterpart.

Although private occupational education constitutes
an important segment of the total picture, limitations of
time have necessitated elimination of its staffing needs
from this report. Staff for these schools is predominantly
recruited directly from business and industry, not from
public teacher stocks, and is sometimes trained by school
management. This is not to indicate there is no inter-
change of personnel between the private and, oublic sectors,
nor any lack of concern for the quality :-nd-quantity of
personnel supply for private schools.

Responsibilitr for Vocational-
Technical Education

During the past fifty years, responsibility for
providing occupational education for both the young and
the mature citizens of Michigan has increasingly become
a matter of public concern. The bulk of formal vocational
training prior to World War I.was worked out primarily
between individuals and private business or industry,
with notable exceptions, such as the Morrill Act and
vocational education programs operated in certain states
and large cities.

10
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At present, occupational education, with its
purposes of (1) developing individuals to the fullest
extent of their potential, and (2) training the kinds of
manpower needed by a modern technological society, is a
public responsibility shared with the private sector of
business and industry. Public responsibility is shared
and supported at the local, state, and federal levels, but
in unequal amounts. According to the 1971-72 budget
estimates, the bulk of financial support is provided at
the local level (74%), with federal and state sources
contributing 23% and 3%, respectively.

The locus of responsibility for coordinating the
implementation of vocational education in Michigan is
assigned to the State Vocational Education and Career
Development Services, while the direct administration of
local programs is a duty of local education agencies.

Prospective Development of Vocational-
Technical Education, 1971/72-1975/76

General Factors Likely to Affect
Program Development

Public Pressure

The historical predominance of college preparatory
and general curricula continues in secondary schools, and
is evidenced by enrollments and assignment of dollar
resources. This is but a reflection of the value system
of society. A large number of Americans continue to
aspire for college degrees and the professions. Vocational-
enrollments have increased gradually in basic number, as
well as in percentage of total 9-12 enrollments, but
during the past three years this percentage of total
enrollments has hovered near 28%. It is likely this con-
dition will persist until such time as dollar resources
are increased and/or indiNriduals view vocational-technical
occupations as being sufficiently rwarding and secure to
provide an acceptable life style and standard of living.
There is evidence to suggest that an increasing number of
citizens may be nearing this point. The increasing
scarcity of employment prospects for college graduates is
quite,in contrast with somewhat better opportunities in
subprofessional occupations. Eoualitarian trends in both
salaries and wages, as well as fringe benefits, tend to
decrease the differential, and some people are taking
note. The relatively smaller sacrifice in terms of time
and dollars required to reach subprofessional occupations
and thus achieve a satisfactory livelihood is becoming
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mome evident to many. It appears that secondary and
post-secondary occupational education have excellent
prospects of becoming increasingly acceptable alternatives
to youth. Similarly, Manpower Development and Training
Act programs and other adult programs have received
visibility. This should add up to an increase in public
pressure for occupational education opportunities.

Financial Constraints

Serious constraints are placed on occupational
education by inadequate funding, particularly at the state
level. The low level of state support for occupational
education is dramatized by this statement:

The need for substantial increases in state
support of vocational education was emphatically
pointed to at each of the eight public hearings
held on the State Plan. Attention was called to
Michigan's 27th position in the ranking of states
in terms of state funds for vocational education
and to the $1.99 million of i,cate funds for
vocational education from a total budget approaching
$1 billion for education in Michigan. (70)

Action was taken by the Michigan Legislature last year to
authorize an additional $16.8 million, but these funds
had not been appropriated at the time of this writing.

Scarce dollars are the greatest dampening factor
in plans for continued development of a network of
approximately seventy-five secondary area vocational
centers. Upgrowth has been slowed to a snail's pace for
lack of capital and operating funds. Only thirteen voca-
tional centers are currently fully operative, with three
or four more likely in 1971/72 and four or five probable
in 1972/73. Beyond that, the prospect of new starts
is very bleak. The very regions in greatest need of area
center occupational education are frequently the least
able financially to provide it for themselves. Until
new ways are found to finance the construction, equipping,
and operation of area centers, further development will
be slow indeed.

Vocational education expects allocations of nearly
$16 million in federal funds and almost $2 million in
state funds for 1971/72. Should both the Congress and
the Michigan Legislature'provide full funding authorized
by their respective acts, an additional $9.4 in Federal
Part B and $16.8 million in state funds would be available
for program expansion. This would constitute a 145%
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increase, which could break the blockage in area center
development, but increases of this magnitude are not
likely in the immediate future.

As to the State Vocational Education Services
policy for annual allocation of state and federal dollars
to local school units, it is anticipated that continued
reductions in the reimbursement percentage of vocational
education personnel salaries (approximately 15% for 1970/71)
will.not have a detrimental effect on availability of
occupational education. Adoption of other priorities and
practices presently under consideration is likely to pro-
vide more effective stimulus and support.

Implications of Manpower Trends

Since one of the basic purposes of vocational-
technical education is to prepare people for gainful
employment, it is quite logical that public vocational
education should prepare persons for occupations for which
there is a market; in other words, that programs be geared
to real manpower needs and trends. Similarly, vocational-
technical education personnel development needs should be
geared, in turn, to vocational-technical education program
needs which, it is assumed, are basd_upon real manpower
needs and trends. Thus vocational-technical education
personnel development needs are derived needs, one step
removed from vocational-technical education programs and
two steps removed from the economy itself, thereby
illustrating the chain of relationships which must be
reckoned with when considering personnel development needs
and programs.

The effectiveness of this chain of relationships
is often hampered, however, by factors such as the diffi-
culties which local school districts encounter when
attempting to adjust their programs to emerging regional
manpower needs. For example, student preferences, existing
school facilities, tenured faculty, and apparent local
business and industry needs frequently tend to restrain
efforts to adjust programs to recognized regional manpower
needs. Thus personnel development program planners face
an interesting dilemma; should they gear their output to
meet present local program needs, which may well be lagging
behind current manpower development trends, or should they
bypass local considerations and key their programs directly
to regional, state, and even national manpower needs? The
answer must be a measure of both, but with an eye cast
upon probable future manpower needs of the economy.
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An original analysis of Michigan's manpower needsin the 1970's is not the purpose of this study. Existingstate, regional, aad national reports suffice, and somegeneral observations are appropriate at this point.

What should be taught? The Michigan Manpower Study,which projects.trends through 1980, appears to be the bestMichigan manpower information source in terms of compre-hensiveness and recency (4,7). Two graphs have beenselected and included since they show expected growthrates by major industry (Figure 2) and by selected occupa-tions (Figure 3). Similarly, national manpower trends asprojected by the United States Department of Labor appearto be most appropriate for inclusion in this report (52).Exoected trends by major industry (Figure 4) and byselected occupations (Figure 5) are presented. Attentionis directed to the series of comments on each table,which generalize the projected trends and furnish cluesas to what should be taught.

Who will be taught? Regarding the national scene,Kauffman made these observations:

(1) by 1975 one-quarter of the population aged 16to 25 will be in the labor force, representing a30 percent increase over a 10-year period; and (2)by 1975 about 40 percent of the increase in thelabor force will be comprised of minority workers.These two trends would appear to indicate that
vocational education must concentrate its effortson the youth of the country and expand its effortsin training the economically disadvantaged. (27)

The Michigan picture was forecast by Smith as follows:

Between 1960 and 1980, Michigan's total population
will increase by 31 percent. However, the laborforce which is age 20-29 will increase over 82percent, thus reflecting the inflow of young peopleinto that labor force. At the same time that thenumber of young people coming into the labor forceWill be increasing at so rapid a rate, all evidence
indicates that higher and more complex levels ofeducation and skill preparation have become
increasingly essential for employment. (46)

Implications of manpower trends also includehigher educational requirements for specific occupations,caused by increased sophistication of the technologicalbase. Some of this training will be provided by employersin private schools, but public avenues will also be needed

st30;
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FIGURE 2.--PERCENT CHANGE IN ±NDUSTRY EMPLOYMENT LEVELS,
MICHIGAN , 1960 AND 1980.
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FIGURE 3.--GROWTH FOR SELECTED OCCUPATIONS IN MICHIGAN,
1960-1980.
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in increasing magnitude. Parallel to this trend has been
a constant increase in worker aspiratioil for better jobs
which demand better levels of training. Rising worker
aspirations, therefore, increase the demand for vocational-
technical education.

Perhaps the question of "Who will be taught?"
should be changed to "Who should be taught?"'since there
are groups not receiving as much vocational educational
training opportunity as they appraently need, namely the
handicapped, disadvantaged, and unemployed. Federal and
state financial assistance has improved and will continue
to improve vocational education opportunities for these
groups. .The general trend toward increased occupational
specialization over recent decades has made it possible
to find occupations which are suitable for many of the
handicapped. Furthermore, there is increased evidence
that handicapped people can succeed in occupations at many
levels. Similar comments can be made with regard to the
disadvantaged. Therefore, a major task for vocational
education should be to provide entry-level skill
preparation for the handicapped, disadvantaged, and
unemployed; and to supply supplementary vocational educa-
tion services as well.

Goals and Priorities

If vocational education programs are responsive to
the needs of society, it follows that national, state, and
local goals and priorities must manifest the occupational
education needs of all persons who can profit from such
education. Legislative concern for current national
vocational education goals is highlighted in the Declara-
tion of Purpose of the Vocational Education Amendment of
1968:

It is the purpose of this title to authorize
Federal grants to States to assist them to maintain,
extend, and improve existing programs of vocational
education, to develop new programs of vocational
education, and to provide part-time employment for
youths who need the earnings from such employment to
continue their vocational training on a full-time
basis, so that persons of all ages in all communities
of the State--those in high school, those who have
completed or discontinued their formal education
and are preparing to enter the labor market, those
who have already entered the labor market but need
to uPgrade their skills or learn new ones, those
with special educational handicaps and those in
post-secondary schools--will have ready access to
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vocational training or retraining which is of
high quality, which is realistic in the light of
actual or anticipated opportunities for gainful
employment, and which is suited to their needs,
interests, and ability to benefit from such
training.(76:Section 101)

It seems clear that Congress is urging all educa-
tional leaders to establish occupational education oppor-
tunities for all persons, whether they are proceeding
toward college or immediate entry or reentry into the
world of work. The goals focus greater attention on
education designed to minimize inequalities in our society
and maximize individual opportunities. Grant Venn stated
that goals for the United States Office of Education must
be directed to the issues in,our society. These issues as
identified by Venn are: (1) discrimination, (2) the
generation gap, (3) unemployment and underemployment,
(4) lack of quality and relevance in education, (5) decay
of cities and regions in the country, (6) disrespect for
law and order, (7) lack of hope for many adults, (8)
conservation of the nation's resources, (9) financing of
social programs, and (10) the structure and organization
of education (34:1-2). Don Davies stated:

Changing manpower trends and occupational
patterns throughout the nation indicate that who
will be taught will be more important to vocational
educators in the next few years than what will be
taught. . . . that vocational education must con-
centrate its efforts on youth and on individuals
from minority groups and with low-income backgrounds.

Two other trends are noted: Education require-
ments for specific occupations are rising, and so
are workers' aspirations. Consequently, the less
education a person has, the more difficult it will
be for him to find employment in the future. What
this should signal to the vocational educators is
that our schools must put more effort into preventing
dropouts and pay additional attention to the dis-
advantaged and the handicapped who most need
education.(7:90)

Thus far the situation has been discussed in terms
of national goals and priorities. If education is to be
responsive to all youth and adult needs for personal
development; local, state, and national goals must supple-
ment and complement each other. But at the same time,
unique local and state goals and priorities should not be
displaced by federal domination. The common goals of
Michigan's education system are grouped into four principal
areas: (1) citizenship and morality, which sets out the
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criteria which schools must meet in developing mature and
responsible citizens; (2) democracy and equal opportunity,
which deals with conditions necessary for a successful
process of school operation; (3) student learning, which
specifies desired outcomes for each person who is a
product of our educational system; and (4) educational
improvement, which identifies actions that are essential
to continued upgrading of the system. Further specificity
of the above goals has been set forth in the document,
The Common Goals of Michigan Education (57).

In keeping with the overall goals for Micigan
education, the State Board of Education has tentatively
approved three major areas of thrust for the Vocational
Education Services of the Michigan Department of Education.
These areas are:

,To provide facilities, programs, and an
introduction to the world of work to every
student in the State of Michigan.

2. To guarantee that no student entering high
school in the State of Michigan leaves without
having the opportunities to gain an entry level
salable skill regardless of his ultimate
career objective.

3.- To provide programs of adult continuing educa-
tion to all citizens of the state who need or
desire such service.(63:1-2)

The State Vocational Education Long Range Program
Plan proclaims priority needs which are presented here
in abbreviated form:

(1) Providing vocational programs _for those
,students in the sparsely populated: areas of
the state, . .

(2) Providing vocational education programs for
disadvantaged . . . persons.

(3) Providing vocational education programs for
handicapped persons.

(4) Providing vocational education programs for
those students in areas of the state considered
as economically depressed, which have high
rates of school dropouts and high concentrates
of youth unemployment. .
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(5) With the cooperation of the Michigan Employment
Security Commission, new and emerging occupations
have been identified. New career programs are
being designed and implemented in the areas of
personal services, marine science, public services,
data processing, environmental control and
hospitality and recreation occupations. (61)

Some Directions in Implementation

To implement objectives and meet priorities, there
is a notable disposition within the sta'e toward utilization
of many varieties of vocational educat n. These include,
for example, Manpower Development and :aining Act programs
and the JOBS Program. Such vehicles an_ programs have been
developed to meet needs which were not being fully satisfied
by established vocational programs. Increased reliance will
likely fall upon private vocational education in the forms
described earlier in this section for accomplishing some of
these tasks. It is probable that some secondary school,
post-secondary, and adult students will be able to make use
of private vocational programs to meet specific individual
training needs. Coupled with this is the probability of
more performance contracting, with some guaranteed performance
contracting possible. Although it may appear that these forms
of contracting apply mainly to the services of private
agencies and organizations, there is bound to be a spill-over
effect upon the public vocational education program.

A further observation is that the trend toward
individualization of instruction, plus increased reliance
on instructional technology, will require personnel with
corresponding competencies and staffing patterns of the
differentiated variety.

Trends in School Population in the 1970's

Key charts and tables from a recent MEA research paper
by Stanley Hecker (54) furnish a valuable profile of pro-
jected school enrollments by year and by grade from 1961/62
to 1978/79 (Appendix 3). The following conclusions are drawn
regarding school enrollments for the remainder of this decade.
Public and private school enrollments are combined.

1. Reflecting the reduction in number.of births,
early elementary (K-3) enrollments will continue to decline
until mid-decade, when thr..?y, are likely to rise again.

2. Later elementary (4-6) enrollments will decline
through the entire decade.
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3. junior secondary enrollments will decline
slightly during the first half of the decade, and then
slide more sharply during the last half.

4. Senior secondary enrollments will continue to
rise during the first half of the 1970's, but will decline
gradually throlIghout the balance of the decade. They will
peak in 1974/75 at a point about 7% higher than the 1970/71
level, but will decline only half that amount by decade
end. Secondary vocational education enrollment can be
expected to expand at no less than that of the total senior
secondary population, 7% by 1975.

5. Number of secondary school finishers (po,t-
secondary age group) will continue to expand quite markedly
past the middle of the decade, after which output will
decline. Of particular significance to post-secondary
occupational planners is the marked increase in est5Jaated
total persons in the twenty-to twenty-nine year old age
group. Hecker shows an increase of nearly 25% between
1969 and 1974, and by 1979 a rise to 47%. This presents
a serious challen e which may be difficult to meet, con-
sidering present financial constraints.

Projecting Future Enrollments Composite

Projecting future enrollments is risky, at best,
due to the multitude of variable factors, many of which
defy identification and quantification. It is necessary,
however, to attempt to predict future enrollments, since
professional personnel needs are directly related to
enrollments and program trends. Careful consideration of
the factors and conditions discussed earlier, analysis of
enrollment trends in the recent past, examination of
available development plans and implementation policies,
plus some deep crystal ball gazing have led to the pro-
jections appearing in Table 11 and Figure 6.

The Michigan State Plan for Vocational Education,
Long Range Program Plan projects enrollmentS- and programs
fOr fiveyears through 1976 (Tables 7 and 8).. Table 11 was
analyzed to determine the average annual enrollment change
rate by program level and in aggregate (overall) . The
results show an aggregate increase _rate of 8.8% per annum
,(Table 9).

A ,common approach to enrollment projection involves
establishing a growth rate based on the record( of recent
past. Thus Table 10 shows increases in enrolliment spanning
the last ten years averagir,g 96% per annum, '.nd the last
three years averaging 7.2% per annum. These percentages
are rounded at 7 and 10%, and are used to project a basis
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TABLE 7.--PROJECTION OF VOCATIONAL-TECHNICAL EDUCATION
ENROLLMENTS BY LEVEL AND YEAR, 1972-76.

Level of Program
Projected Enrollment

1972 1 1 74 1 5 76
Secondary

Grades 9-12 120,700 123,000 136,200 153,400 186,500
Grade 8 and below 600 1,850 3,250 4,500 5,200

Post-Secondary 45,450 51,300 56,800 62,000 68,000
Adult 126,820 133.950 136,100 141,200 145 000
TOTAL 293,570 310,100 332,350 361,100 404,70o

Special Programs 1972 1973 1974 1975 1976
Disadvantaged - TOTAL
(102b and Part B) 10,928 16,300 20,500 22,500 26,200
Secondary 8,428 12,000 15,500 17,000 20,000
Post-Secondary 1,500 2,30C 2,700 3,000 3,300
Adult 1,000 2,00r 2,300 2,500 2,900

Handicapped - TOTAL
(Part B) 2,100 2,600 3,000 3,400 3,800
Secondary 1,600 1,750 1,850 2,000 2,200
Post-Secondary 400 650 800 950 1,050
Adult 100 200 350 450 550

Cooperative Program - TOTAL
(Part G Only) 1,350 1,950 2,600 3,150 3,800
Secondary 1,250 1,750 2,300 2,750 3,300
Post-Secondary 100 200 300 400 500
Adult 0 0 0 0 0

Group Guidance - TOTAL
(Pre-Vocational -
Parts B and 0) 1,200 1,750 2,200 2,765 3,000

Work Study - TOTAL
(Part H) 725 1,000 1,700 2,400 3,150
Siecondary 675 900 1,500 2,100 2,750
Ffr.st-Secondary 50 100 200 300 400

Consumer & Homemaking - TOTAL
(Plart F) 51,200 53,500 56,700 58,900 62,000
Secondary : 31,200 31,500 31,700 31,900 32,000
Post-Secondary 0 0 0 0 0

Adult 20,000 22,000 25,000 27,000 30,000

Secondary enrollments, Part B, must be added to enrollments in secondary.
Special Programs, Coop G, and Consumer and Homemaking Education to relate
to total secondary enrollments shown elsewhere.

Source: (60)
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FIGURE 6.--PROJECTIONS.Ot-TOTAL VOCATIONAL-TECHNICAL
EDUCATION ENROLLMENtS-,_
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for enrollment expectations over the 1971-76 period (Table
11 and Figure 6). In addition, a third projection is
plotted using the annual enrollment projections of the Long
Range Program Plan through 1976, which averaged .8%
(Table 11). In reality these estimates must be flavored
with other factors, such as those discussed in previous
paragraphs; for example, the mutually countering effects
of bleak prospects for adequate financial resources on one
hand, and on the other, continuing total secondary and post-
secondary level population expansion through the period
covered by this report.

These are aggregate projections and therefore do not
indicate specific types or levels of programs therein. Dis-
aggregation of these projections by secondary, post-secondary,
and adult programs is accomplished in the next pages.

Prospective Development--Secondary Level

Availability of Opportunity

Secondary-level occupational programs served 28.6% of
the total 9-12 enrollment in 1969/70. This constitutes a
relatively static situation, since rates of 28.5% and 27.7%
were posted in 1968/69 and 1967/68, respectively. This
excerpt from the Area Vocational Center Plan states the
situation well:

. only 28 percent of Michigan's students in
grades 9-12 are enrolled in vocational education.
If home and family living programs are excluded,
this figure is reduced to 16 percent. In other
words, only one out of six students is receiving
occupational preparation for gainful employment,
while 75 percent of all ninth grade students enter
the labor market at or before high school graduation.
In addition, 27 percent of Michigan's students drop
out of school before graduating; most of them with
little or no job preparaticn. (68:2)

Another indicator of relative opportunity is the
selection of occupational programs available in comprehen-
sive high schools. Table 12 indicates that ninety-one of
Michigan's 534 K-12 districts offered no reimbursed voca-
tional education in 1968/69. These schools included 5.4%
of the state secondary enrollment. Another 123 districts
had only one program which served 10.3%. Nearly 30% of the
secondary enrollment had none, one, or two occupational
programs available to it. With the bulk of programs
offered at these schools limited to agriculture and home
economics, they can hardly be regarded as comprehensive
secondary schools with comprehensive vc,'cational programs.
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Only seventy-one of 534 school districts offered a choice of
five or more vocational areas; these schools included 43% of
total secondary school enrollments. Obviously, opportunities
for wider occupational program choice are better in the
larger, consolidated, or metropolitan school districts, while
those who live in the remote, sparsely populated areas have
had relatively little opportunity for public vocational
education. Realizatjon of this situation several years ago
gave rise to State of Michigan planning for area vocational
centers. Once financial constraints are solved, the area
center concept promises to offer wider ranges of occupational
program offerings in the remote, sparsely populated areas,
as well as the metropolitan areas.

Development Plans

Undoubtedly it was with lack of opportunity for
vocational education in mind that the State Board of Educa-
tion approved the three objectives for vocational education
noted in a prior section. The second objective is especially
pertinent: "To guarantee that no student entering high
school in the State of Michigan leaves without having the
opportunity to gain an entry-ievel salable skill regardless
of his ultimate career objective."

This objective was translated into terminal and
...;tzlrim goals for 1972 and 1976 as ip_Art of the Long Range
Program Plan and is included below.

TABLE 12.--NUMBER OF OCCUPATIONAL PROGRAM AREAS: SECONDARY STUDENTS
AND VOCATIONAL STUDENTS BY K-12 DISTRICTS

No. of Program No. of K-12 Secondary Per Vocational
.c

Areas
a

School Districts Enrollment Cent EnrDllment

0 91 32,145 5.4
1 123 61,123 10.3 11,317
2 124 73,528 12.4 22,040
3 66 63,143 10.6 18,007
4 59 107,427 18.1 25,045
5 55 140,920 23.8 49,205
6 15 42,227 7.1 13,505
7 1 72,622 12.3 21,799

TOTA", 534 591,135 100.0 160,918

a DistIibutive Education, Health, Home Economics,
Office Occ=ations, Educr.tion and Trade and Induatrial
Education.

b1969170 data. c1968/69 data.

Source: (6).
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A. Terminal Goal: To provide comprehensive occupational prepara-
tion programs within reach of every Michigan

youth by 1981 in accordance with the
"Tentative Plan for the Development of Area
Vocational Centers in Michigan."

Interim Goals:

CurrPnt
Sta' 1972 1976

A-1. Number of school districts with five

or more vOcational education program
areas (Agr., DE, Health, HE, OE, and
T&I) accessible to residents in *(11) *(15) *(43)

their area. 8 12 40

A-2. Number of school districts offering

a comprehensive program (a.minimum

of 25 occupational instructional
programs by OE Code) accessible to
residents in service area in (27) (35) (65)

accordance with area plan. 18 25 50

A-3. Number of facilities constructed
for area vocational technical
centers in Michigan providing com-
prehensive vocational education
to Michigan residents in accordance
with area plan. 20 22 30

A-4. Number of school districts that
are a part of a designated area
center in accordance with area plan. 142 152 208

*Numbcrs in parentheses in A-1, A-2 . . . include non-wage

earning consumer and homemaking data; numbers without parentheses

reflect wage earning occupations ONLY.

Source: (61).

To implement these goals and priorities, a goal of

serving 66% of secondary students by 1980/81 has been set
by the State Vocational Education Services Office. Assuming
that vocational programs are two years long, this means that

33% of the entire 9-12 student body would need to be

enrolled in vocational education at a given time. The rate

for 1969/70 was 28.6%, but when non-wage-eazAing home
economics enrollments are excluded, the percentage is

reduced to about 16%, thus indicating a target of doubling
enrollments in ten years. The implications of this target
in terms of enrollments were prepared by the State Vocational
Education Services Office (Table 13). Explanatory comments
accompanying the table are quJted below:
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Table13 is a ten-year model showing the pro-
jected enrollment in secondary vocational education
if "A Tentative Plan for the Development of Area
Vocational Education Centers in Michigan" is
implemented during this period. The model is
designed to serve 66.5% of Michigan stuunts
entering high school. It should be noted, how-
ever, that when fully implemented, 33.25% of the
grade 9-12 enrollment served at any one time will
achieve the goal of 66.5% served, since most
vocational education programs are offered in
grades 11 and 12.

The projected total vocational enrollment
(column 2) is based upon the current secondary
vocational education enrollment minus Consumer
and Homemaking Education.

The project program growth rate is correlated
with facility development. As can be seen in
column 5 the greatest growth is achieved at a
mid-point in the decade. This growth pattern will
require a heavy emphasis on construction in the
early years of the model.

All enrollments in vocational education will
occur i.n either area center or K-12 district
programs. The implemented model shows area
centers serving 20% of the total vocational
education enrol'ment (column 6) and K-12 districts
serving 13.25% of the total vocational education
enrollment (column 7). (69)

Area vocational center expansion is intended to be
the primary vehicle for carrying the projected sharp
increases in enrollments. Programs at comprehensive
secondary high schools will be continued but their
overall .enrollment is expected to drop slightly.

Curricular Organization

Much comment has been made about the cluster-type
vocational curriculum in recent years. Since qualities
needed in cluster curriculum teachers vary from those
needed in traditional curricula, a special point was
made to determine through interview technique the extent
to which actual and planned programs are moving in this
direction. Taken as a whole, administrators and planners
indicated interest in cluster curricula, and some devia-
tion was noted from the highly specialized programs of
the past, particularly in industrial education. More
interest in cJuster curriculum and action was apparent
in schools having lower enrollments and sparsely populated
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geographical areas to serve. Contrawise, in the metro-
politan centers with laraer numbers of students and more
diversified programs, the tendency was to continue programs
more specialized in nature. These specialized curricular
patterns persist in high population density areas due to
the comparative availability of full- and part-time
teachers with the desired specialized competencies, better
resources for equipping specialized facilities, and more
placement opportunities for specialized outputs.

These observations lead to the conclusion that
there is a slowly growing need for teach(?.rs and other
personnel capable of functioning effectively with the
cluster-type vocational curriculum, as well as a continuing
need for personnel competent in more specialized curricula.

Reference to Objectli:e I for vocational education
in Michigan, "To provide an int:roduction to the woild of
work to every student in the atate of Michigan," spells
additional courF,r,E- triczi experiences for large numbers of
students at various levels in the X-12 districts. No
doubt this goal will be sought after through a variety of
approaches, one be-'ng integration of content with regular
classes and another being special courses, particularly
at the junior high school level. At present, plans for
implementation are in the early stages; therefore they are
not sufficiently advanced to be able to note specific
enrollments at particular levels. Other curriculum-
related matters worthy of note are the vertically inte-
grated curriculum and the open-entry and open-exit concepts.

Enrollment Projections--
Secondary Level

Past growth records and existing development plans
are two primary guides used to arrive at an estimate of
future secendary-level vocational enrollments. This
estimate is necessary as a basis f..)r determining pro-
fessional personnel needs.

The first estimate is an analysis of recent
secondary-level enrollment changes which discloses a rate
of 7.3% per annum over the latest three years for which
data are available (19G7-1970). Thereby a projection
tine of 7% annual increase is indicated as a possible line
of development. Similarly, analysis of enrollment trends
for vocational (=ducation as a whole during the 1960's
N--elds an average rate of 9.6% per annum. Since the
inerti of past trends has a way of persisting for some
time, and since secondary enrollments account for the
majority of the total, another projection line of 10% is
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indicated. It is quite unlikely, however, that enrollments
will vary as evenly each year as these projections would
indicate. For example, total numbers of youth in high
school will continue to increase, but at a slower rate,
tapering off at about the midpoint of'this decade and
declining thereafter.

The State Lc.,g Range Program Plan indicates annual
enrollment increases for five years ahead at an average
rate of 11.5%, with the earlier years at a lower rate and
the later years at a higher rate (61). This variation is
due to the time needed to implement a stepped-up building
construction program for area vocational centers and could
mean much higher total vocational enrollments than those
indicated by the 7% and 10% projection lines. However, this
much expansion so soon is regarded as unlikely, due to
financial constraints.

For purposes of this report on professional per-
sonnel needs, a range of 7% to 10% annual increment in
secondary vocational enrollments is assumed and developed
(Table 14 and Figure 7). It is suspected that in actual
fact the enrollments will tend toward the lower end of the
range in the years immediately ahead, and toward the
higher end by mid-dc,cade. It can be hoped that ways will
be found to implement the financial resources needed to
meet the State Plan. If this does not happen, enrollment
growth is likely to be a direct function of shifts in
total 9-12 school population, continuing equal to or
slightly exceedjng the trends shown by the MEA project:ons
of pupil population and included as Appendix 3.

TABLE 14.--PROJECTED SECOND;,RY ENROLLMENTS

Yeal: 7%a lo%b

1969/1970c
1970/1971
1971/1972
1972/1973
1973/1974
1974/1975
1975/1976

169,900
181,790
194,520
2-f7.13n
222.700
238,29n
25.7,970

169,900
186,890
205,580
226,140
248,750
273,630
30a,990

aApproximates annu. ._ncreas F. c.rer previous three
years.

bApproximates annual increase aTt. vocational
education over previous ten years.

cActual Enrollments recorded for 196.9/70.
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FIGURE 7.--PROJECTED SECONDARY ENROLLMENTS.
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Disagaregation of Secondary
Enrollment Projection by
Occupational Code

It is necessary to disaggregate secondary enroll-
ment projections by occupational code in order subsequently
to project quantitative teacher needs by occupational code.
This is accomplished by establishing occupational field
enrollment percentages for 1969/70, and then applying these
percentages to the 7 and 10% annual increase enrollment
projections for five years hence. This produces a range
of enrollments by occupational code for each year (Table
15). An inherent weakness in this approach should be
recognized since the enrollment percentages by occupa-
tional coue for 1969/70 are not likely to remain static
for subsequent ?ears, and particularly so for a span of
five years. Th refore these projections need to be
colored with available indices of trends, which include
(1) comparative growth rates of occupational fields from
the immediate past, and (2) anticipated shifts in future
years.

An analysis of enrollthent yrowth from 1966/67-
1969/70 reveals average annual growth rates as listed in
Table 16. These can be compared with a 2.8% average
annual growth rate for the total 9-12 grade enrollment
and an average annual growth rate of 7.3% for all
reimbursed secondary vocational education during the same
period. According to this information, health and
industrial enrollment expallsion rates are higher than
average, while the agriculture, distributive, and office
fields are lower. The home economics expansion rate
equals the average. It should be recognized that the
factors influencing the growth rates of the past may not
exist in the future. Consequently, using past performance
rate as an indicator of the future leaves much to 7..)e
desired. Nevertheless, it has some value and therefore
is presented.

A glimpse at the future program plans of secondary
vocational program administrators is provided by the
Annual ai_d Long Range Program Plan survey made in mid-1970
by the State Vocational Education Service (Table 17). Each
reimbursed K-12 district was asked ,(:) project program plans
by occupational code by year for a five-year period.
However, these results are incomplete, since only 77.4% of
the districto responded. The survey is of significance
when taken in total, since it does indicate likely direc-
tions of program eaipansion should adequate resources become
available and other conditions become appropriate. It is
important to note that these are program totals, not total
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enrollment projection tables. An overall 74.3% expansion
in program additions is projected, and an analysis is
furnished by percentage for each occupational code (Table
17). Approximately 33% of the additions are indicated to
be in business education. It is significant that nearly
50% of the total is industrial edudation. Since the latter
programs are frequently more expensive than those in many
other occupational codes, future financial constraints
could shift the actual proportions significantly in favor
of less expensive programs. This information, then, can
be considered only an indicator of the cumulative inten-
tions of secondary vocational administrators as to program
additions in the five-year period. In summary, the Annual
and Long Rangi.2 Program Plan is an index of probable direc-
tion, and shows tnat over 80% of the new programs are
intended to be in industrial and business; it follows that
future secondary enrollment increases are likely to
reflect the same emphases.

Prospective Development-
Post-Secondary Level

Availability of Opportunity

The availability of community college services has
improved tremendously since 1960, when less than 25% of
the population lived within a community college district
and enrollments equaled four per 1,000 population. By
1970/71 in excess of 80% of Michigan's population lived
in community college districts, and 14.3 persons per
thousand were enrolled. On the other side of the ledger,
however, approximately 19% of the total population plus
large geographical districts were not within community
college districts. In fact, as of 1969, 80% of the upper
peninsula and 40% of the southern peninsula were excluded
from operating community college districts. Thus the
availability of opportunity in community 7olleges varies
widely throughout the state. Occupational programs are
available in some form at all of the public community
colleges, but some offer only a minimal selection.
According to the State Long Range Program Play-. 4% of the
eighteen to twenty-four year old age group are enrolled
in post-secondary vocational education, and about one-
third of all post-secondary two-year student enrollments
are in occupational education (61).
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Development Plans

The State Long Range Program Plan for vocational
education calls for doubling the number of students enrolled
from approximately 35,000 to 68,000, increasing the per-
centage of the eighteen to twenty-four year old population
enrolled in post-secondary vocational education from 4 to
6%, and increasing the percentage of post-secondary two-
year students enrolled in occupational education from 31%
to 46% (61). To achieve these enrollment goals, lt is
intended that services be expanded in accordance th the
State Plan for development of area vocational cc
which intends to make area vocational center services
available throughout the entire state on a secondary and
post-secondary program basis within ten years. Since the
number of disadvantaged and handicapped students enrolled
in community college occupational education is surprisingly
low, it is intended that special steps be taken to serve
an increasingly significant number of special needs groups.

A recent paper on enrollment projections for
public community colleges in the 1970's contains two
alternative sets of projections. One follows present
trends, while the other is based upon expanded emphasis
and support for the two-year public community college
(Table 18).. The latter projection represents the shifting
of an increasing proportion of enrollments from the four-
year institution to the two-year institution, intending
that 60% of the undergraduates enrolled in public higher
education would be at the two-vear colleges. Should this
plan and the vocational education plan, which calls for an
increased share of community college enrollments (46% by
1976) , be fully implemented, exceptional expansion of
occupational staff and facilities would be necessary at

this level.

Enrollment Projections--
Post-Secondary Level

Analysis of past expansion rates for post-secondary
education indicates an average of 16.5% per annum over the
last four years (1966-70). The data covering those years
reflect sharp variations from year to year, which tends to
undermine confidence in the accuracy cf this average.
Nevertheless, a projection of future enrollments is
possible, using the 16.5% per annum increase rate.

The exp2cted average annual increase in numbers
of youth of community college age for the period covered
by this report is about 7%, which constitutes a base below
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which occupational enrollments are not likely to fall. A
somewhat higher average annual expansion rate of 10% was
selected, since an increasing proportion of total enroll-
ments is expected to opt for occupational education. Tnus,
an average annual growth rate range of 10% low and 16.5%
high was selected for projection througii 1976 (Table 19
and Figure 8). The State Long Range Program Plan projection,
which approximates 11% Per year for the five-year period,
is also included in Table 19.

Disaggregation of Post-Secondary
Enrollment Projection by
Occupational Code

As with secondary enrollment projections, it is
necessary to disaggregate post-secondary enrollment pro-
jections by occupational code in order subsequently to
project quantitative teacher needs by occupational
specialties. This is accomplished by establishing occu-
pational code enrollment percentages for 1969/70, and then
applying these percentages to the 10 and 16.5% enrollment
projections for five years. This produces a range of
errollments by occupational code for each year (Table 20).
An inherent weakness in this approach should be noted,
since the enrollment percentages by occupational code
for 1969/70 are not likely to remain static for subse-
quent years, and particularly for a five-year span. There-
fore, these projections also need to be adjusted with
available indices of trends, which include (1) comparative
growth rates of occupational fields from the immediate
past, and (2) anticipated shifts of future years.

The analysis of enrollment growth from 1966/67-
1969/70 can be compared to the average annual growth
rates of 10% for all reimbursed post-secondary vocational-
technical enrollments during the same period (Table 21).
According to this information, trade and technical
enrollment growth rates were most significant, with agri-
culture and home economics also showing high rates,
although relatively small quantities are involved in the
latter two fields. Health and office were below the
average, while distributive registered an overall
declining rate. It must be recognized that the same
combination of factors which influenced these growth rates
in the past is not likely to prevail in the future. There-
fore, using past performance rates as an index of the
future should be applied with discretion.
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TABLE 19.--PROJECTED POSTSECONDARY ENROLLMENTS.

Year loce 16.5%b
State Longc
Rancie Plan

1969170d 35,000 35,000

1970/71 38,500 40,770

1971/72 42,350 47,500 47,500

1972/73 46,580 55,340 54,550

1973/74 51,240 64,460 60,800

1974/75 56,370 75,100 66,650

1975/76 62,000 87,500 73,250

a
Approximate annual increase in post-secondary over previous 3 years.

bAnnual increase in post-secondary over previous 4 years.

cLong Range Program Plan projections, including special programs.
d
Actual enrollments recorded for 1969/70, including occupational
education enrollments at 4 year colleges.
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FIGURE 8.--PROXT,CTED POSTSECONDARY ENROLLMENTS.
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A summary pf the Annual and Long Range Program
Plan survey made in mid-1970 by the State Vocational
Education Services office provides a view of the future
program additions made by post-secondary vocational-
technical program administrators (Table 22). The survey
is of considerable significance when taken as a whole,
since it does indicate likely directions of program
expansion. Note, however, tnat these results are
incomplete, with only 62.5% of the units responding. When
examining this table it is important to note that these
are program totals, which furnish an analysis of additions
by percentage for each occupational code, not enrollment
projection totals. It is significant that approximately
85% of the total is Trade and Technical, with all-others
accounting for 2 to 6% each. When combined, distributive
and office total 9%. The Annual and Long Range ?rogram
Plan can he considered only as a broad and incomplete
indax of the cumulative intentions of post-secondary
vocational-technical administrators as to desired program
additions in the five-year period. Actual future program
additions and enrollments are likely to reflect these
projections to a substantial extent.

Prospective Development--Adult
Occupational E5ucation

Availability of Opportunity

Adult occupational education procrams were admin-
istered by 106 or 17% of the school dist,:icts in 1969/70.
It is claimed that approximately 1 to 2% of the available
adult population was enrolled in adult occupational
education during 1969/70. Table 23 pictures enrollment
figures and program types for 1969/70 as administered
through State Vocational Education Services office. It
should be made clear, however, that ther-. are several
major adult vocational programs available in Michigan,
which are not included in these totals.

Development Plans

The State Long Range Program Plan projects an
increase in preparatory and supplementary adult enroll-
ments from approximately 122,000 to 178,000 by 1976. This
amounts to an average increment rate of approximately 5%
per annum, slightly lower than the average growth rate of
7% for the period 1966/67 through 1969/70. Of special
interest is the intent to place responsibility for adult
education with community colleges, utilizing the facilities
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TABLE 23.--ADULT VOCATIONAL ENROLLMENTS BY OCCUPATIONAL
CODE AND PROGRAM, 1969/70

Programs Apprenticeship Adult
Preparatory

Adult
Supplemental

01 Agriculture 18 136 813
04 Distributive Education 3 2,148 40,286
07 Health 110 806
09 Home Economics 113 18,293
14 Office Education 21 4,093 6,535
16 Technical 3 168 1,934
17 Trade and Industry 20,686 3,588 46,029

TOTAL 20,731 10,356 114,696

Source: (69)

of both secondary and post-secondary units in accomplishing
the goal. It is planned that all of the secondary area
vocational centers will be utilized.

Enrollment Projections--Adult

It is anticipated that the expansion rate for adult
education enrollments will be somewhat less than that of
the overall vocational-technical education growth rate and
that of secondary and post-secondary programs taken indi-
vidually. A low range of approximately 6% increase and
an upper range of approximately 7.6% per annum are
projected (Table 24 and Figure 9).

TABLE 24.--PROJECTED ADULT OCCUPATIONAL ENROLLMENTS

Year 6%
Low

7.6%
High

State Long
Range Plan

1969/1970
1970/1971

122,040
129,530

122,040
131,970

1971/1972 137,440 142,510 147,920
1972/1973 145,800 153,670 158,150
1973/1974 154,610 165,460 163,750
1974/1975 163,890 177,800 171,1501975/1976 173,670 190,700 178,450
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FIGURE 9.--PROjECTED ADULT OCCUPATIONAL ENROLLMENTS.
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Disauregation ,Df Adult
Enrollment Projection
by Occupational Code

Again it is necessary to disaggregate adult
enrollment projections by occupational code in order
subsequently to project quantitative teacher needs by
occupational specialties. This is accomplished by estab-lishing enrollment percentages by occupational code for
1969/70, and then applying these percentages to the 6
and 7.6% enrollment projections for five years hence. This
produces a range of enrollments by occupational code for
each year (Table 25) . An inherent weakness in this approachshould again be recognized, since the enrollment percentages
by occupational code for 1969/70 are not likely to remain
static for subsequent years, and particularly so for afive-year span. These projections aeed also to reflect
(1) comparative growth rates of occupational fields from
the immediate past, and (2) anticipated shifts of future
years.

An analysis of enrollment growth from 1966/67-
1969/70 reveals average annual growth rates, as listed in
Table 26, which can be compared with an average annual
growth rate of 7% for all reimbursed adult vocational-
technical enrollments during the same period. According
to this information, health, office, and trade and
industrial enrollment growth rates are above avf.trage,
while distributive, home economics, agriculture, and
technical are lower than average, with the latter two
posting declining rates. Whether or not these trends from
the immediate past will prevail in the future and thus
serve as an index, is open to question. Past trends do
carry the weight of inertia, however, and can be expected
to persist to some extent.

No index of future program plans and enrollment by
occupational code for adult vocational-technical education
was located.

Summary of Enrollment Projections

The overall enrollment projections for vocational-
technical education (Table 11) have been disaggregated by
secondary, post-secondary, and adult education programs.
These parts are now regrouped and combined for comparison
purposes (Table 27) . The same overall enrollment pro-
jections (Table 11) have been further analyzed by occupa-
tional code for secondary, post-secondary, and adult
education programs. These separate projections are now
combined or aggregated to illustrate total enrollment
projections by occupational code (Table 28).
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Summary

Recent and prospective development of vocational-
technical education in Michigan has been examined in this
Section. First, the system of vocational-technical educa-
tion was described in terms of orgarization, programs,
enrollments, and responsibility. Ne;.7t, factors likely
to have a bearing on the rate of expansion were described.
Enrollments by year through 1975/76 were then projected
for seccndary, post-secondary, and aCiult vocational-
technical education. These annual enrollment projections
were disaggregated by occupational fields, thus forming

.the basis for estimating the quantities of teachers,
administrators, and other personnel aeeded in future years.



SECTION III

SUPPLY OF PERSONNEL

Basic to identifying occupational education per-
sonnel problems of the 1970's is an investigation of the
characteristics of current stocks, sources, existing
training systems, and probable outputs of personnel.

Since the focus of this investigation was determined
to include most kinds of personnel engaged in the vccational-
technical education enterprise, a functional classification
system had to be devised. This was determined to be (1)
teacher and teacher/coop coordinator, (2) advinistrator/
supervisor/director, (3) consultani-/specialist, (4)
guidance and placement worker, (5) researcher, and (6)
paraprofessional. Similarly, a pattern for classifying
employer types or agencies had to be developed, and this
was determined to include (1) local K-12 district,
(2) intermediate district, (3) community college, (4) univer-
sity and four-year college, and (5) State Office. As a
result, a two-dimensional personnel and employer grid was
established to guide this investigation (Figure 10).

Information descriptive of the existing stocks of
personnel is presented next, and is organized by employer
types with personnel types being discussed within.

Existing Stocks of Personnel

No such item as a comprehensive inventory of
existing stocks of Michigan vocational-technical educaticn
personnel was found, although such would be highly desirable,
in fact necessary, for sountl planning. Much time and
effort were expended to assemble a comprehensive inventory,
but the best that could be done under the circumstances was
to locate existing data, attempt to cover certain voids
with original research, and to integrate the findings for
presentation herein. PersonneL counts are necessary, but
insufficient in themselves, since knowledge of professional
qualities or characteristics is at least as important. It
was at this point that most of the gaps were found to
exist. Recommendations for establishment of a functional
inventory of existing personnel are included in Section V
of this report.
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Compiling an up-to-date inventory c.,f quantities
of vocational education teachers was_ accomplished by
synthesizing annual reports sent to '1.e United States
Office of Education. Tables 29 and 30 present quantities
of secondary, post-secondary, and adult program teachers
by occupational area for a five-year span. These reports
are based on the annual vocational reimbursement contracts,
and therefore only include teachers engaged in reimbursed
vocatT,Dnal-technical programs. It is significant that
the number of health teachers has nearly tripled in the
five years covered, and that the group of agriculture
teachers has shrunken slightly. Perhaps of even more
importance is the doma.nance by part-time teachers. Most
part-timers at the secondary level are regularly
qualified peisonnel not fully eriaged in teaching re-
imbursed vocational classes, 1).,t who fill out their
schedules with other teaching and supervisory duties.
Part-timers at the post-secondary level are likely to be
employed elsewhere on a full-time basis.

Secondary Personnel

Teachers and Teacher Coordinators

A quantitative record of secondary vocational
teachers (reimbursed) from 1966 through 1970, by occupa-
tional code and full-time/part-time employment status
(Table 31) is of interest in that part-time teachers
exceeded fuil-timers each year and that the differential
has widened, that the number of full-time teachers has
shrunken while the quantity of part-timers has increased
substanfially. These changes may reflect changes in
reimbursement or accounting regulations, and/or they may
indicate a trend toward less than full-time utilization
of regular faculty in their prime occupational fields.

An inventory of vocational and practical arts
personnel f-inctioning in Michigan secondary schools during
1970/71 (Table 32) summarizes the latest available count
of teaching personnel but cannot be directly compared with
data in Table 31, since it is determined on a different
basis.

A silhouette of vccaticnal teaching certification
by occupational code (Table 33) presents a discrepancy
between these Lumbers and those of Table 32, which may be
due to duplicate qualifications and assignments, or the
inclusion cz.7 some administrative types. This is but
illustrative of the furm of difficulty whieh continually
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TABLE 32.--QUANTITIES OF SECONDARY VOCATIONAL AND PRACTICAL
ARTS TEACHERS BY SUBJECT AREA FOR 1970/71

Vocational Practical Arts
Occupational Area Subject

01 Agriculture 193 Agriculture 32
04 D.E. 304 Business 2,64007 Health 8 Home Ec. 839
09 Home Ec. 1,267 Industrial Arts 2,75014 Office 844
17 T&I 747

TOTAL 3,130a 6,261

aDiscrepancy in total due to persons holding
qualifications in more than one area (i.e., D.E. & O.E.)

Source: Annual K-12 Professional Personnel Register and
Vocational Certification File.

TABLE 33.--QUANTITIES OF VOCATIONALLY CERTIFIED PERSONNEL
TEACHING IN MICHIGAN SECONDARY SCHOOLS BY
OCCUPATIONAL AREA AND BY TYPE OF CERTIFICATE,
1970/71

Occupational Area
Vocational
Secondary
Provisional

Vocational
Vocational

Secondary
Permanent--

-±A..re Total

01 ___A_crx-,--L-,--,---altiire 64 141 0 5 210
-047 D.E. 218 103 0 0 321
07 Health 6 0 0 0 6
09 Home Economics 740 482 3 41 1,266
14 Office 602 191 0 1 794
17 T&I 529 161 5

__ 0 695--
TOTAL 2,159 1,078 8 47 3,292

Source: Vocational Certification Pile on Annual K-12 Professional
Personnel Register.

82
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frustrated efforts to define accurately current personnel
stocks. A detailed analysis of Table 33 by occupational
code and certificate type is presented in Appendix 4.

Of special note is the information that the number
of provisional certificate holders is double the number of
permanent certifiate holders. It was certainly unexpected
to find only eighl: "Special" certificate holders, since a
large number are issued each year (1,013 in 1969/70). It
may be that the vast majority of "Specials" are part-
timers teaching adult classes.

A more complete analysis of the characteristics of
secondary personnel appears as Tables 34, 35, and 36,
which cover information as to type of certificate held,*
highest degree earned, institution granting degree,
teaching experience, average age, and average salary.
Table 35 covers vocational personnel, while Table 36
includes practical or applied arts teachers. These indi-
viduals ware identified by combining the annual K-12
Register o.7: Professional Personnel of the Michigan Depart-
ment of Er'_,ucation with the vocational teacher certificate
file. This represents a significant advancement in
integrating existing teacher data, which until recently
was kept separately by two departments in the State
Department of Education, and provides a glimpse of steps
currently being taken within the Department of Education
to merge records and furnish more complete personnel data.

Administrators/Supervisors/
Directors

There were seventy-four reimbursed vocational
education administrators at the secondary level, consisting
of sixty-one local directors and thirteen area center
principals. Six local directors doubled as area voca-
tional center administrators. An additional two full-time
and two part-time administrative interns were engaged
during 1970/71.

Due tc information collection procedures, these
certificate data cannot be considered to be an accurate
picture of vocational certificates held. Rather, they
tend to indicate general teaching certificates held.
Consult Table 33 instead. _



7 3TABLE 34.--PROFILES OF VOCATIONAL AND PRACTICAL ARTS PERSONNEL, ACTIVE FALL 1970
VOCATIONAL INSTRUCTORS

MALE FEMALE TOTALNUMBER REPORTING
1,260 1,870 3,130AVERAGE SALARY

11,927 10,651 11,105AVERAGE EXPERIENCE-YEARS
9 a aAVERAGE AGE

34 33 33
Institution Granting Degree Number Percent Type of Certificate

Number PercentCentral Michigan University 241 7.70
Elementary Provisional 4 .13

Eastern Michigan University
265 8.47 Elementary Permanent

9 .29
Ferris State College

158 5.05 Secondary Provisional 1,218 38.91
Michigan State University

665 21.25 Secondary Permanent 1,473 47.06
Northern Michigan University 154 4.92 Life

146 4.66
University of Michigan

106 3.39 Full Year Permit
48 1.53

Wayne State University
414 13.23 State Limited

5 .16
Western Michigan University 454 14.50 County Limited

.03
Adrian College

7 .22 Prov. or Perm. Pending
105 3.35

Albion College
a .26 Not Reported

121 3.87
Alma College

4 .13
3,130

Aquinas College
.00Calvin College
.00Andrews University

6 .19 Highest Degree
Number Percent

Hillsdale College
4 .13

Bachelors
1,866 59.62

Hope College
1 .03Kalamazoo College

.00 Masters
1,143 36.52

Madonna College
1 .03 Doctcrs

5 .16
Marygrove College

11 .35 Specialists
12 .38

Mercy College
4 .13 None

104 3.32
Nazareth College

.00 Not Reported
.00

Olivet College
.00

3,130
Siena Heights College

5 .16University of Detroit
26 .83Spring Arbor College
1 .03Grand Valley State College 1 _03Out-of-State and Foreign

570 18.21
3,130

PRACTICAL ARTS INSTRUCTORS
MALE FEMALE TOTALNUMBER REPORTING 4,109 2,152 6,261AVERAGE SALARY

11,052 10,666 10,919AVERAGE EXPERIENCE-YEARS
9 9 9AVERAGE AGE

32 35 33

Institution Granting Deg'ree Number Percent Type of Certificate
Number PercentCentral Michigan University 852 13.61 Elementary Provisional 25 .40

Eastern Michigan University 606 9.68 Elementary Permanent 31 .50
Ferris State College

297 4.74 Secondary Provisional 2,291 36.59
Michigan State University

670 10.70 Secondary Permanent 3,168 50.60
Northern Michigan University 480 7.67 Life

338 5.4J
University of Michigan

131 2.09 Full.Year Permit 81 1.29
Wayne State University

543 8.67 State Limited
.02

Western Michigan University 1,134 18.11 County Limited
.00

Adrian College
35 .56 Prov. or Perm. Pending

202 3.23
Albion College

9 .14 Not Reported
124 1.98

Alma College
16 .26

6,261
Aquinas College

3 .05Calvin College
3 .05Andrews University

34 .54 Highest Degree
Number Percent

Hillsdale College
16 .26Hope College
12 .19 Bachelors

4,183 66.81
Kalamazoo College

1 .02 Masters
2,012 32.14

Madonna College
1 .02 Doctors

5 .08
Marygrove College

27 .43 Specialists
12 .19

Mercy College
6 .10 None

49 .78
Nazareth College

5 .08 Not Reported
.00

Olivet College
1 .02

6,261
Siena Heights College

11 .18University of Detroit
42 .67Spring Arbor College
3 .05Grand Valley State College 1 .02Out-of-State and Foreign

1,319 21.06
6,261
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TABLE 35.--PRDFILE OF VOCATIONAL EDUCATION PERSONNEL HOLDING VOCATIONAL CERTIFICATES
IN MICHIGAN PUBLIC SCHOOLS, ACTIVE FALL 1970, BY SUBJECT AREA

AGRICULTURE-VOCATIONAL MALE FEMALE TOTAL
NUMBER REPORTING 191 2 193
AVERAGE SALARY 11,943 8,548 11,908
AVERAGE EXPERIENCE-YEARS 11 1 11
AVERAGE AGE 33 20 33

Institution Granting Degree Number Percent Type of Certificate Number Percent

Central Michigan University 4 2.07 Elementary Provisional .00
Eastern Michigan University .00 Elemen-.cry Permanent .00
Ferris State College .00 Secondary Provisional 58 30.05
Michigan State University 175 90.67 Secondary Permanent 118 61.14
Northern Michigan University .00 Life 7 3.63
University of Michigan .00 Full Year Permit 3 1.55
Wayne State University .G0 State Limited .00
Western Michigan University 2.59 County Limited .00
Adrian College .00 Prov. or Perm. Pending 2.59
Albion College .00 Not Reported 1.04
Alma College .00
Aquinas College .00
Calvin College
Andrews University

.0

.00 Highest Degree Number Percent
Hillsdale College .00

Bachelors 92 47.67Hope College .00
Kalamazoo College .00 Masters 97 50.26
Madonna College .00 Doctors .00
Marygtove Coney,' .00 Specialists 2 1.04
Mercy college .00 None 2 1.04
Nazareth College .00 Not Reported .00
Jlivet College .00 193
Siena Heights College .00
Univertity of Detroit .00
Spring Arbor College .00
Grand Valley state College .00

1, and Foreign 9 4.66
193

hIsTICHUIIVE RIXICATT0N-VoCAT1oNAL MALE FEMALS TOTAL
UMBER REPORTING 2S0 54 304
AVERAGE SALARY 11,569 11,407 11,540
AVERAGE EXPERIENCE-YEARS 7 8 7

AVERAGE AGE 31 33 32

ImA 1 tut emr;c m41), r pt. Nurnhe, Percent Type of r7ertificate Number Percent

Central Miehigan University 15 4.93 Elementary Provisional .00
Eastern Eichigan University J2 10.53 Elementary Permanent 1 .33
Ferris State Coilegt 41 13.49 Secondary Provisional 143 47.04
Michigan Ni.uto University SO 16.45 Secondary Permanent 139 45.72
Northern Michigan University 13 4.28 Life 7 2.30
University or Michigan IS 4.93 Full Year Permit .00
Wayne State University 41 13.49 State Limited .00
Western Michigan University tr9 19.41 County Limited .00
Adrian College .00 Prov. or Perm. Pending 10 3.29
Albion Cealege 1 .33 Not R.,norced 4 1.32
Alma Coloqe .00 304
Aquinas College .00
Calvin College
Andrews University

.00

.00 Highest Degree Number Percent
Hillsdale College .00

Bachelors 149 49.01Hope College 1 .33
Kalamazoo College .00 Masters 151 49.67
madonna College .00 Doctors .on
MarYgrove cellege .00 Specialists 4 1.32
Mercy College .00 None .00
Nahareth college .00 Not Reported .00
olivet College .00 304
Siena Heights College .00
University of Detroit 8 2.63
Spring Arbor College .00
Grand Valley State College .00
Out-of-State and Foreign 28 9.21

304

HEALTH-VOCATIONAL MALE
NUMBER REPORTING

FEMALE TOTAL
a

AVERAGE SALARY 12,579 12,579
AVERAGE EXPERIENCE-YEARS 15 15
AVERAGE AGE 45 45

Institution Granting Degree Number Percent Type of Certificate Number Percent

Central Michigan University .00 Elementary Provisional .00
Eastern Michigan University .00 Elementary Permanent .00
Ferris State College .00 Secondary Provisional .00
Michigan State University 12.50 Secondary Permanent 4 50.00
Northern Michigan University .00 Life 1 12.50
University of Michigan .00 Full Year Permit .00
Wayne State Uliversity 3 37.50 State Limited .00
Weetern Michigan University .00 County Limited .00
Adrian College .00 Prov. or Perm. Pending .00
Albion College .00 NOZ Reported 37.50
Alma College .00
Aquinas College .00
Calvin Collage .00

Highest Degree Number PercentAndrews Univereity .00
Hillsdale Collc.7e .00

Bachelors 3 37.50Hope College .00
Kalamazoo College .00 Masters 3 37.50
Madonna College .00 Doctors .00
Marygrove College 00 Specialists .00
Mercy College 12.50 None 2 25.00
Nazareth College .00 NOt Reported .00
Olivet College .00 T
Siena Heights College iv.. .00
University of Detroit .00
Spring Arbor College
Grand Valley State College

.00

i-.00 t-)r7.7
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TABLE 36.--PROFILE OF PRACTICAL ARTS PERSONNEL HOLDING GENERAL CERTIFICATES INMICHIGAN PUBLIC SCHOOLS, ACTIVE FALL 1970, BY SUBJECT AREA

i\CRICULTURE-GENERAL
MALE FEMALE TOTALNUMBER

AVERAGE
AVERAGE
AVERAGE

REPORTING
SALARY
EXPERIENCE-YEARS
AGE

32 32
11,857 11,857

10 10
34 34

In:;titution Granting Degree Number Percent Type of Certificate Number Percent
central Michigan University 4 12.50 Elementary Provisional .00Eatern Michigan University

.00 Elementary Permanent 1 3.13Ferris State College

.00 Secondary Provisional 4 12.50Michigan State University 24 75.00 Secondary Permanent 21 65.63Northern Michigan University

.00 Life
.00University of Michigan

1 3.13 Full Year Permit 4 12.50Wayne State University
1 3.13 State LimitedWestern Michigan University
1 3.13 County Limited

.00Adrian College
.00 Prov. or Perm. Pending 2 6.25Albion College
.00 Not Reported

.00Alma College
.00

32Aquinas College
.00Calvin College
.00

Highest Degree Number Percent

Andrews University
.00Hillsdale College
.00Hope College
.00 Bachelors 18 56.25Kalamazoo College
.00 Masters 11 34.33Madonna College
.00 Doctors

.00narygrove College
.00 Specialists 1 3.13Mercy College
.00 None

2 6.25Nazareth College
.00 Not Reported

.00Olivet college
r;k,na Heights College .00

.00
32

Univrsity of Detroit
.00Spring Arbor College
.00Grand Valley State College
.00Out-of-State and Foreign

3.12
32

DUSHILS EDUCATION-GENERAL
MALE FEMALE TOTALNUMBER REPORTING 1,328 1,312 2,640AVERAGE SALARY 10,804 10,494 10,650AVERAGE EXPERIENCE-YEARS a 9 9AVERAGE AGE 31 34 32

Institution
Number Percent Type of Crtificate Number Percent

0:.ntral Miehig1 univ,rsity 345 13.07 Elementary Provisional 7 .27Eastern Mi,:higan University 264 10.00 Elementary Permanent 4 .15Ferris Slate College
270 10.23 Secondary Provisional 1,069 40.49Michigan State University 226 8,56 Secondary Permanent 1,265 47.92uerthern Michigan University 184 6.97 Life 175 6.63University of Michigan 72 2.73 Full Year Permit 23 .87Wayne State University
164 6.21 State Limited

.00Western Michigan University 495 18.75 'County Limited .00Adrian College
12 .45 Prov. or Perm. Pending 67 2.54Albion College
1 .04 Not Reported 30 1.14Alma College

10 .38
2,640Aquinas College

3 .11Calvin College
3 .11

Highest Degree Number Percent

Andrews University
11 .42Hillsdale College
7 .27

Bachelors 1,807 68.45

Hope College
12 .45Kalamazoo College
1 .04 Masters 826 31.29Madonna College
1 .04 Doctors

.00Marygrove College
9 .34 Specialists 2 .08Mercy College

.00 None 5 .19Nazareth College
1 .04' Not Reported

.00Olivet College
.00

2,640Siena Heights College 5 .19University of Detroit 35 1.33Spring Arbor College
3 .11

Grand Valley State College
.00Out-of-State and Foreign 506* 19.12

2,640
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TABLE 36.--Continoed

HuME EcuNumic!:-GENERAI. MM.IT FEMALE MTN,
NUMBER PEPuNTING 20 141') Hiq
AVERAGE SALARY 10,266 10,93,) 10,923
AVERAGE EXPERIENCE-YARS 8 JO 9

AVERAGE AGE 32 36 36

Tnstitution Granting Degree Number Percent Type of Certificate Number Percent

Central Michigan University 84 10.01 Elementary Provisional 5 .60
Eastern Michigan University 46 5.48 Elementary Permanent 12 1.43
Ferris State College .00 Secondary Previsional 260 30.99
Michigan State University 151 18.00 Secondary Permanent 424 50.54
Northern Michigan University 26 3.10 Life 59 7.03
University ot Michigan 7 .83 Full Year Permit 7 .83
Wayne State University 136 13.83 State Limited .00
Weste:m Michigan University 76 9.06 County Limited .00
Adrian College 19 2.26 Prov. or Perm. Pending 42 5.01
Albion College 6 .72 Not Reported 30 3.58
Alma College 5 .60 839
Aquinas College .00
Calvin college .00

Highest Degree Number PercentAndrews University 10 1.19
Hillsdale College 6 .72

Bachelors 646 77.00Hope College .00
Kalamazoo College .00 Masters 183 21.81
Madonna College .00 Doctors 3 .36
Marygrove College 17 2.03 Specialists 1 .12
Mercy college 6 .72 None .72
Nazareth College 4 .48 Not Reported .00
Olivet College 1 .12 839
Siena Heights College 6 .72
University of Detroit 1 .12
Spring Arbor College .00
Grand Valley State College .00
Out-of-State and Foreign 252 30.03

839

INDUSTRTAL, ARTS-GENERAL MALE FEMALE TOTAL
NUMBER REPORTING 2,729 21 2,750
AVERAGE SALARY 11,169 10,747 11,165
AVERAGE EXPERIENCE-YEARS 9 12 9

AVERN;E AGr 32 38 32

1;c:titutirm 6ranting Degree Number Percent Type of Certificate Number Percent

Central Michigan University 419 15.24 Elementary Provisional 13 .47
Eastern Michigan Univrsity 296 10.76 Elementary Permanent 14 .51
Ferris state College 27 .98 Secondary Provisional 958 34.84
Michigan State University 269 9.78 Secondary Permanent 1,458 53.02
Northern Michigan University 270 9.82 Life 104 3.78
University of Michigan 51 1.85 Full Year Permit 47 3.71
Wayne State University 262 9.53 State Limited 1 .U4
Western Michigan University 562 20.44 County Limited .00
Adrian College 4 .15 Prov. or Perm. Pending 91 3.31
Albion College 2 .07 Not Reported 64 2.33
Alma College .04 2,750
Aquinas College .00
Calvin College .00

Highest Degree Number PercentAndrews University 13 .47
Hillsdale College 3 .11

Bachelors 1,712 62.25Hope College .00
Kalamazoo College .00 Masters 992 36.07
Madonna College .00 Doctors 2 .07
Marygrove College 1 .04 Specialists 8 .29
Mercy College .00 None 36 1.31
Nazareth College .00 Not Reported .00
Olivet College .00 2,750
Siena Heights College .00
University of Detroit 6 .22
Spring Arbor College .00
Grand Valley State College 1 .04
Out-of-State and Foreign 569 20.36

2,750
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Consultantl1Specialists

Full-time reimbursed consultants/specialists in
fifty-four K-12 districts surveyed by telephone totaled
nine full-time and four part-time. Intermediate school
districts engaged eight consultants and eleven imple-
mentors, bringing the total of full-time reimbursed
consultants/specialists at the secondary level to twenty-
eight.

Guidance and Placement
Personnel

Identification of numbers of vocational guidance
and placement personnel proved very difficult. Responses
from 350 secondary districts with reimbursed vocational
education programs, which answered the 1970/71 Annual
and Long Range Vocational-Technical Education Plan survey
of the state Vocational Education Services office indicated
that they employed 1258.5 full-time equated guidance per-
sonnel and that 528 of them had "specific vocational
guidance preparation." This is supplemented with
information furnished by fifty-four secondary vocational
directors that they had seventeen full-time and four
part-time vocational guidance and placement personnel.
The upshot of this is the probability that most guidance
and placement personnel are not assigned exclusively to
vocational programs, but function with total school
programs.

Paraprofessionals

The same fifty-four secondary vocational directors
and twelve secondary area vocational center directors
reported a total of nineteen full-time and four part-time
paraprofessionals in their organizations.

Secondary Area Vocational
Center Personnel

Analysis of the 298 full-time personnel at fully
operative area vocational centers (twelve excluding
Detroit) reveals the following personnel: 234 teachers,
22 coordinators, 19 administrators/supervisors, 1 con-
sultant, 12 guidance and placement, and 10 paraprofessionals.
Quantities of part-time personnel are unclear, but seem
much smaller than in community colleges. This information
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was gathered by personal interviews with school principals
during march, 1971. Additional personnel engaged at area
vocational centers which are at earlier points in their
development are not included in the above figures. A
staffing pattern for centers has taken form: an average
of twenty-five full-time personnel per center, consisting
of 79% teachers, 8% administrators/supervisors, and 13%
ancillary personnel. This pattern is based on fully
operative centers plus a few others whose staffing plans
were firm.

Of special interest is the differentiated staffing
pattern being installed at the Capitol Career Center,
Ingham Intermediate School District. Five staffing
classifications labeled director, assistant director,
learning systems coordinator, instructional manager, and
aide will be present when the school is fully operative.

Community College Personnel

Teachers

The record of quantities of reimbursed post-
secondary vocational teachers over the past five years is
contained in Table 37. In 1969/70 the record shows 847
full-time and 754 part-time for a total count of 1601.
This number may have increased considerably for 1970/71,
with totals of 991 full-time and 926 part-time for a total
of 1917. It should be added, however, that this apparent
increase may not be true in fact, since these data were
collected in two different manners: 1969/70 coming from
reimbursement contract totals and the 1970/71 acquired
through personal interviews with community college deans.
The latter report would likely be higher, since some
nonreimbursed faculty are probably included. The part-
time teacher count for 1970/71 is based upon numbers of
individuals employed during the spring term or semester
only. This does not indicate the rather larger stocks of
part-timers who were not engaged during that spring term,
but who might have been engaged at other times.

An additional enumeration of community college
personnel by three divisions, business, health sciences,
and vocational-technical, was obtained from Bureau of the
Budget data (Table 38) indicating a full-time equivalent
total of 1,275 faculty for the 1970/71 school year, broken
down into 399 in business commerce, 246 in heal.th sciPnces,
and 628 in vocational-technical.
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TABLE 38.--NUMBER OF FTE COMMUNITY COLLEGE ADMINISTRATORS
AND TEACHERS BY COLLEGE DIVISION, 1970/71

Personnel (FTE) Business Health Vocational
TotalCommerce Sciences Technical

Administration 13.6 18.8 49.7 82.1
Faculty 399.4 246.4 628.4 1,275.2
TOTALa 411.5.0 265.2 678.2 1,356.4

a
Total does llot include Lansing Community Collegeor Highland Park Community College.

Source: Bureau of Budget, Executive Office, State ofMichigan.

Administrators

State Vocational Education Service data indicatea total count of eighty persons who had supervisory
responsibilities in community college occupational educa-tion. These positions include deans, assistant deans,directors, assistant directors, chairmen, coordinators,heads, and supervisors. Bureau of Budget data are
approximately the same, showing eighty-two FTE administra-
tive personnel.

Consultants

Very few full-time consultants or specialists are
employed by occupational education divisions in communitycolleges. Only three were discovered by interviewing
occupational deans. Apparently services of such indi-
viduals are available at most community colleges, but ona total college basis.

Guidance and Placement
Personnel

Student personnel services in guidance, counseling,and placement are available, but usually on a full collegebasis. Very few community colleges have these ancillary
personnel attached full-time to occupational divisions.
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Paraprofessionals

Approximately ten paraprofessionals were employed
during 1970/71, although it is probable that considerably
more individuals serve in this type of capacity. Moreover,
many institutions plan to make more use of paraprofessionals
next year.

Adult Education Personnel

Although adult education is to become more fully
a post-secondary administrative function, sizeable programs
are still administered by secondary units. Adult educa-
tion teachers are not classified in either of the preceding
sections. A count of adult education teachers over the
past five years (Table 39) shows that the preporNderance of
adult education teachers are part-timers and that a heavy
majority of these are from business and industry. Some
part-time adult teachers may be duplicated in the
secondary and post-secondary counts, since some of these
people serve in both programs. It is not feasible to
attempt an inventory of the other types of vocational-
technical personnel associated with adult education, since
frequently the same secondary and post-secondary personnel
service more than one program.

State Office Personnel

Of the forty-five professionals employed in the
State Office of Vocational Education and Career Develop-
ment, twelve are cl-Assified as administrators, thirty as
consultants, and three as researchers. The latter indi-
viduals are members of the Research Coordinating Unit,
which is attached to the Research, Assessment, and
Evaluation Services, not directly to the Vocational
Education and Career Development Services.

University and Four-Year
College Personnel

Stocks of university personnel are included in this
report, since the professional preparation of university
personnel is a direct responsibility of certain univer-
sities by reason of their advanced degree programs, and
all eight universities need professional staff for their
operations. Attempts to make an accurate, consistent
count of full-time university personnel in teacher



T
A
B
L
E
 
3
9
.
-
-
N
U
M
B
E
R
 
O
F
 
T
E
A
C
H
E
R
S
 
I
N
 
R
E
I
M
B
U
R
S
E
D
 
A
D
U
L
T
 
V
O
C
A
T
I
O
N
A
L
 
E
D
U
C
A
T
I
O
N
P
R
O
G
R
A
M
S

B
Y
 
O
C
C
U
P
A
T
I
O
N
A
L
 
C
O
D
E
,
 
S
T
A
T
E
 
O
F
 
M
I
C
H
I
G
A
N
,
 
F
I
S
C
A
L
 
Y
E
A
R
S
 
1
9
6
6
-
1
9
7
0

T
y
p
e
 
o
f
 
P
r
o
g
r
a
m

1
9
6
6

1
9
6
7

1
6
8

1
9
6
9

1
9
7
0

A
B
C
D

P
a
r
t
-
t
i
m
e

A
B
C
D

P
a
r
t
-
t
i
m
e

A
B
C
D

P
a
r
t
-
t
i
m
e

A
B
C
D

P
a
r
t
-
t
i
m
e

A
B
C
D

P
a
r
t
-
t
i
m
e

0
1
 
A
g
r
i
c
u
l
t
u
r
e

1
-
-

1
3

8
2

1
2

3
6
0

1
0

4
4
3

1
0

(
-
-
-
-
4
5
-
-
-
)

0
4
 
D
i
s
t
r
i
b
u
t
i
v
e

4
6

1
3
1

2
0
4

4
4

6
4
7
5

3
8

1
7
5

2
3
2

3
5

4
7

2
8
4

2
2

(
-
3
2
4
)

0
7
 
H
e
a
l
t
h

-
-

2
2

-
-

2
3

1
8

1
1

3
-

(
-
-
-
4
3
-
-
-
)

c
;

W
r
i
a

0
9
 
H
o
m
e
 
E
c

3
6
1

1
0

3
5
1

3
5
8

-
-

2
9
4

1
1

1
5

-
-

2
5
1

1
0

1
1

-
-

1
4
 
O
t
f
i
c
e

4
6

1
9

1
5

2
6

7
1
8
6

-
-

1
1
9

3
7

5
7

-
-

4
2

4
5

1
2
3

2
3

(
-
3
6
1
)

1
6
 
T
e
c
h
n
i
c
a
l

2
5

1
5

9
-
-

5
8

5
1

3
2

4
2

1
9

9
3

3
8

6
(
-
1
5
3
)

1
7
 
T
&
I

-
-

1
9
1

2
7

1
7

1
3
7

7
9
3

1
0
5

3
4

1
8
 
1
2
1
4

4
8

1
5
1

1
2
3

6
5
3

1
7
2

(
-
1
3
7
7
,
-
-
)

S
U
B
 
T
O
T
A
L

4
4
1
4

1
8
5

9
7
4

3
9
8

1
2
9

2
2
0
 
1
5
3
0

4
3
4

2
3
2

2
5
5
 
1
5
7
2

3
2
2

2
6
0

2
3
8

1
1
0
9

2
2
6

(
-
2
5
9
8
)

S
U
B
 
T
O
T
A
L

4
(
-
1
5
7
3
-
-
-
-
)

3
9
8

(
-
1
8
7
9
-
-
-
-
)

4
3
4

(
-
-
-
2
0
5
9
-
-
-
-
)

3
2
2

(
-
1
6
0
7
-
-
-
-
)

2
2
6

(
-
2
5
9
8
)

G
R
A
N
D
 
T
O
T
A
L

1
5
7
7

-
)

(
2
2
7
7
-

-
)

(
2
4
9
3
-

)
(

1
9
2
9
-

-
)

(
2
8
2
4
)

A
 
=
 
F
u
l
l
-
t
i
m
e
;
 
B
 
=
 
S
e
c
o
n
d
a
r
y
,
 
C
 
=
 
P
o
s
t
-
S
e
c
o
n
d
a
r
y
,
 
D
 
=
 
B
u
s
i
n
e
s
s
 
a
n
d
 
I
n
d
u
s
t
r
y
.

S
o
u
r
c
e
:

D
e
p
a
r
t
m
e
n
t
 
o
f
 
E
d
u
c
a
t
i
o
n
,
 
V
o
c
a
t
i
o
n
a
l
 
E
d
u
c
a
t
i
o
n
 
S
e
r
v
i
c
e
s
 
F
i
l
e
s
,
 
O
E
 
F
o
r
m
 
3
1
3
6
.



84

education encountered difficulty because of variations in

organizational structure and duty assignments. For example,

professional teacher education is separated from subject
matter departments in some institutions, while in others
there is no such separation. Further, some faculty are
assigned to professional teacher education courses full-

time, while others cover both professional education and

subject matter content courses. It is simply very diffi-

cult to separate those directly involved in vocational-
technical education personnel development from those
involved with various other kinds of curricula at the

universities. Persons involved in teaching professional
education courses were subjects in this count. Individuals

who taught only subject matter technical content were not

knowingly included. With these qualificat-lons in mind, and

with a measure of hesitancy, the following counts are
presented as Table 40.

TABLE 40.--UNIVERSITY OCCUPATIONAL TEACHER EDUCATION PERSONNEL

Agriculture Business Health Home Economics Industrial Common

5 44 0 22 70 3

It is interesting to note that there were no personnel in
health, and that three persons were designated as common

or across-the-board vocational educators, since they con-

sidered their primary responsibility to be that of develop-

ing and operating such programs.

No attempt was made to inventory administrators,
since most persons with such responsibilities are not full-

time at the task. They, like most vocational teacher
educators, are spread in varying proportions between
teaching, research, consultation, and administration.
For the same reason consultants/specialists could not be

inventoried.

It is impossible to identify full-time vocational-
technical researchers at the Michigan universities, since

such are basically nonexistent. Many faculty carry on
research, and a few individuals are occasionally so
engaged for the majority of their loads for a limited
period. Guidance and placement personnel are attached to
other university departments, but very few specialize in

'
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vo,-:ational guidance. About three or four paraprofessionals
are employed by universities primarily as individuals
responsible for maintaining equipment and for the procure-
ment of supplies and materials.

Incomplete data on the academic qualifications of
teacher educators were heavily weighted in favor of the
doctorate degree, a 2:1 ratio of doctorates over other
qualifications existed.

A summary of current personnel stocks as contained
in the previous pages is presented as Table 41. No entry
is made for guidance and placement personnel, and university
personnel are not classified as to personnel type.

Sources of Personnel

There is a variety of ways to look at personnel
sources for vocational-technical education. Some of these
are new teachers or returning former teachers, degree or
nondegree teachers, personnel with teacher education or
without teacher education, preservice or inservice, and
instate or outstate. Evans furnished a valuable analysis
for preservice preparation routes in his new book,
Foundation of Vocational Education (10). A study by Gibbs
identified the sources of Wisconsin vocational-technical
teachers (Table 42). The largest single :7Ategory was
business and industry, amounting to nearly 33%, with
teacher education the second largest source at nearly 16%.
Since it would be- dangerous to generalize and assume that
Gibbs' findings would apply to the situation in neighboring
Michigan, an independent survey of Michigan personnel was
conducted using the following source categories:

Employment in Education
Nonteaching--(Administrator, Consultant, etc.)
Teacher, Private School
Teacher, Secondary Nonvocational
Teacher, Secondary Vocational
Teacher, Post-Secondary Nonoccupational
Teacher, Post-Secondary Vocational Occupational

Noneducation Employment
Business, Industry, Agriculture
Social and Personal Services
Military Service
Homemaking and Nonwage Earning

96
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Student Formal Education Studies
Student, Degree with reacher Education
Student, Degree without Teacher Education
Student, Community College Occupational Training
Student, Private Occupational School

The results of this survey, which did not include K-12
district personnel or teacher educators, appears as
Appendix 5. Nearly 40% of the full-time teachers came
from employment in education, about 36% from noneducation,

and 21% from formal studies.

Other personnel source categories included in this

survey were (1) out-of-state residents (Appendix 6) and

(2) former teachers returning to th,,2 classroom (Appendix 7)

Fourteen percent of all full-time personnel were recruited

from outstate, and 14.1% had returned to employment.in
education after an absence of a year or more. Personnel

in community colleges, intermediate school districts,
area vocational centers, and the State Office were included,

as were secondary vocational directors, but not K-12

district teachers and teacher educators.

The following seven personnel sources were
determined to be an appropriate frame of reference for
examining sources of vocational-technical education
personnel. They are a modification and expansion of the

categories used by the NEA in its annual report, Teacher

Supply and Demand in Public Schools (43).

1. Graduates currently completing teacher
education programs

2. Teacher education graduates who postponed
entry

3. Qualified former teachers interested in
re-entering

4. Qualified teachers who have been assigned
nenteaching positions in education

5. Teachers who are in higher education, private
schools, or overseas schools

6. Individuals with degrees but without teacher
certification requirements completed

7. Persons without degrees or teacher certifica-
tion from business, industry, military, etc.

These categories should not be regare.ed as being
mutually exclusive. The nature of these sources as

possibilities for vocational education will be discussed
in the next paragraphs. Although the magnitude of some of

these sources has been very difficult to determine, the

best estimates available are included.
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Teacher Education Graduates Who
Postpone Entry

Based on the most recent (1969/70) NEA information
on Michigan vocational-technical and practical arts
graduates, 58% went into teaching immediately, 25% went
into nonteaching engagements, and for 17% there was no
information (43). It is possible that a large portion
of the individuals in the latter two groups, perhaps as
many as one-third, may eventually enter teaching, particu-
larly the 5.5% who continued their formal studies.

Former Teachers

It is interesting to speculate as to the supply
and demand situation if all living able-bodied former
teachers were to become available tomorrow for teaching.
It has been said that there would be no shortage. Former
teachers do constitute a pool of personnel which cannot
be overlooked. It includes, amoLg others, married women
who would return to the class-oom and retirees who could
be available, particularly for part-time teaching responsi-
bilities. Personnel can be tapped from this source more
easily as the conditions of service in education are
improved and as economic conditions on the "outside"
become more stringent.

Survey data indicates that 15.6% of all full-time
occupational teachers contacted were individuals who did
return to teaching after absence from the classroom of a
year or more sometime in their careers (Appendix 7). The
percentage varies with categories of employers and with
types of personnel. Unfortunately, the survey question-
naire was not designed to establish an annual re-entry
factor for purposes of projecting quantities of former
teachers as a source of supply in the future. The annual
NEA report indicates returnees approximate 3% of the new
teacher su?ply for all secondary-level subjects (43).

Qualified Teachers from Nonteaching
Positions in Education

This is not one of the largest sources of per-
sonnel, since most qualified teachers in nonteaching
positions are likely to be administrators/supervisors and
they are not inclined to return to positions of lower pay
and status. Our survey data indicated that 8.9% of the
full-time teachers surveyed came from nonteaching
positions or responsibilities in education.

100
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Qualified Teachers Who Have Been in
Higher Education, Overseas,

and Private Schools

No information is available as to the quantities
of these individuals making themselves available in
Michigan each year, but the number is believed to be
quite small. Our data indicated that 2.3% of the full-
time teachers surveyed were recruited from teaching
positions in private schools, and that 2.0% of all full-
time vocational personnel came from the same source.

Individuals with Degrees but without
Complete Teacher Education

Qualifications

This supply is utilized primarily in post-secondary
and adult occupational programs. Very few are employed
in regular secondary positions. The annual supply from
this source is impossible to determine accurately. In the
past these individuals have been issued "Special" voca-
tional teaching certificates upon recommendation of the
employing school administrator. However, existing records
of "Specials" issued are difficult to separate into those
with degrees and those with less than degree qualifications.
In the newly adopted vocational teacher certification rules
it will_ be possible to identify these persons, since their
vocaticnal teaching certificates will be titled "Voca-
tional AuthorLzation." Our survey indicated that 4.9%
of the full-time teachers and 4.0% of all vocational-
technical personnel contacted had been recruited di.rectly
after college, and had a degree but no teacher education.
No doubt many of the personnel recruited from noneducation
sources (business, industry, military, homemaking, etc.),
which amounted to 35%, also fit this category.

A significant number of these individuals with
degrees but without teacher eudcation credentials decide to
acquire regular vocational certification via post-
Bachelor's degree programs, either en an inservice or
preservice basis (TablF. 43). The 1969/70 figures were a
matter of record, while those for 1970/71 uel-e anticipated
completions. It is significant that the vast majority of
these are in business education. A few institutions, such
as Wayne State University, have special programs specifi-
cally designed for these people, in which they can acquire
both teacher certification and a Master of Arts in
Teaching. This source, coupled with preservice and
inservice post-degree teacher education programs, consti-
tutes one of the better quality sources of personnel,
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TABLE 43.--NUMBER OF INITIAL VOCATIONAL TEACHING
CERTIFICATES EARNED VIA THE POST-BACHELOR'S
DEGREE ROUTE 1969/70 AND 1970/71

Occupation 1969/70 1970/71a

Agriculture 2Business 184 262Home Ec 28 26Industrial 13 37
TOTAL 225 327

a
Anricipated Output.

particularly those who have acquired a number of years of
relevant work experience before deciding to enter teaching.

Persons wit!aout Degrees or Teacher
Education from Business,
Industry, Military, etc.

This and the previously cited source constitute a
padding or cushion when regularly qualified personnel are
in short supply or are completely unavailable. Vocational
teacher education codes are usually written so that in
times of teacher shortages there will be enough flexibility
to allow utilization of other sources, particularly non-
degree and nonteacher education candidates. In 1969/70,
1013 "Specials" were issued. This is almost cne-third
of the 3234 total (Table 44). Many of the "Specials"
are probably persons without degrees or teacher education
training, but the exact number is not available. They
are persons with relevant work experience and specialized
types of training. Many more of these types are included
in the "MDTA" and "Community College Approvals" (Table 44).
It is of interest that approximately 7% of the full-time
personnel and 21% of the part-time personnel contacted
in our survey did not have a college degree.
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Graduates Currently Completing Teacher
Education Programs

This source of personnel normally attracts most
attention because under normal circumstances it, along with
business and industry, represent the largest annual sources.
(The community college transfer to baccalaureate degree
teacher education programs can be included in this cate-
gory, as can the practical or applied arts graduates, who
with additional work experience and/or course work could
meet vocational teacher certification code requirements.)
Three existing data sources of the quantities of new
teacher education graduates were located. They are State
Vocational Education Services reports to the U.S. Office
of Education, the Higher Education General Information
Survey, and the NEA survey of supply and demand (43).

State Vocational Service reports to the United
States Office of Education include the numbers completing
State Plan requirements for teacher certification by
occupational field (Table 45). An additional table con-
taining output information along occupational lines by
universities for 1970 is included as Appendix 8. These
data are annually supplied to the State Vocational
Service by the Michigan teacher education institutions.

TABLE 45.--NUMBER COMPLETING STATE PLAN REQUIREMENTS FOR
VOCATIONAL TEACHER CERTIFICATION THROUGH
UNIVERSITY ROUTE 1969/70

Occupational Area Preservice Inservice Total

01 Agriculture
04 D.E.
09 Home Ec
14 Office
17 T&I

TOTAL

34 13 47
111 18 129
316 75 391
365 55 420
116 110 226

942 271 1,213

Source: State Vocational Service Annual 1970 Report to
U.S.O.E.
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The Higher Education General Information Survey

data furnish information as to Bachelor's, Master's, and

Doctor's degrees granted by major fields over the past

three years (Appendix 9). Although not all of these

individuals can be assumed to have earned teaching

certificates, it is probable that all but a feW did so.

It is not possible to disaggregate those completing

vocational certificates from the HEGIS information. Most

of those earning Master's and Doctor's degrees probably had

initial teacher certification qualifications prior to

commencing graduate degree programs. The HEGIS also con-

tains information on output from nonpublic colleges and

universities.

NEA Survey of New Supply

For many years the National Education Association

has annually researched the supply and demand situation

across the nation, =Isking each State Department of

Education to supply data. Included in their survey is

output of graduates currently completing teacher education

programs which covers a span of six years, with the latter

year being an estimate of anticipated outputs (Table 46).

The NEA research concentrates on inventorying the number

completing standard teaching certificates for the first

time, but does not differentiate between vocational and

aeneral certification. These data include the output

from nonpublic colleges and universities (43).

University Outputs of
Initial Certificates

Up to this point, three sources of data on annual

outputs of new personnel have been presented. Close

examination of these data, however, reveals variations of

considerable magnitude which are due ,to a number of

factors, including variations in sources, timing, requests,

definitions, etc. For the purposes of this study the data

presented next are regarded as being most appropriate,

since they were gathered by direct contact with department

chairmen in the eight approved public vocational teacher

education colleges through their official institutional

vocational teacher education contact persons. Most of the

data was collected between February 15t11 and April 15th,

1971, and therefore includes fairly accurate estimates

of 1970/71 outputs.
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TABLE 46--SUMMARY OF THE NEW SUPPLY OF INSTRUCTIONAL
PERSONNEL BY SUBJECT AREA AND BY DEGREE GRANTEDFOR ACADEMIC YEARS 1965/66-1970/71

Year & Subject Area
Number of students completing preparation for
standard teaching certificates for the first
time

Master's

Men Women TOTAL Men Women TOTAL
2.2.L.
Agriculture 36 -- 36

1 1Business Educon 37 71 278 17 16 33Distributive Edu,La on 5 /2 3
____

3Home Economic2, 34 P89
15 15Industrial Ar...: 14 27 151 26 14 40Trade & dustie 30 30 1 1

1966/67
Agriculture 32 Y;
Business Edu(-:.

ri84 20 13 33Distributive uc- :io 16 5 1 6Home Economic 239 240 11 11Industrial Ar 55 55 22 22Trade & cndustria1 48 k!.9

1967/68
Agriculture nO

7C 38
Business Educon 232 438 22 22 44Distributive Educetion 37 9 2 11Home Economics 250 254 10 10industrial 12\t,:; 155 27 27Trade & ;r1clust,,i 2 10 7 7

1968/69
Agriculture -.),-,

.7, 30
Business Educato 29 7L9 468 13 12 25Distributive Education :32 2 36 6 1 7Home Economics -- 213 228 7

/ 7Industrial Arts 211 211 6 6Trade & Indusria1 0-.)
el,-

85 2 2

1969/70
Agriculture 3T 4 35
Business Education 34 308 652
Distributive Education 45 li 56
Home Economics 381 38!
Industrial Arts 241 241
Trade & Industrial 142 147

1970/71 (Estimated:1
Agriculture 36 3 39
Business Education 340 350 690
Distributive Education Lo 8 49
Home Economiog Ii3 4,43
Industrial Art:E 269 4 270

106

11 10 21
9 3 12

8 8
1 1

9 9 18
9 5 14

___
7 7

2 2Trade & Industrial 147 i47. ....-.,,
:-.-Source: Michigan Data for NEA Tea0*-tv Supply & Demand in Public Schools"Study Michinan DpopTtthpnts. (-)f. Ice-nfinn
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The following tables present past and anticipated
outputs, plus current enrollments, of those gaining initial
certification via the Bachelor's degree route and post-
Bachelor's degree routs. In each case universities were
asked to categorize their outputs according to three forms
of certification as follows:

1. Number qualifying for general (only) secondary
provisional certificates (includes practical
or applied arts majors).

2. Number qualifying for vocational (only)
secondary provisional certificates.

3. Number qualifying for both vocational and
general provisional secondary certificates.

These categories were determined to be compatible with
current certification code regulations and with the
anticipated revised certification code due to be
established in the near future.

Table 47 presents composite output of all public
institutions via Bachelor's degree and post-Bachelor's
degree routes by occupational area, arranged by vocational,
general, and combined certification groupings. The
figures on practical or applied arts outputs are included
because they constitute one of the more sizeable potential
sources of vocational teachers. A large proportion of
these people was indicated to be lacking only additional
work experience before being able to qualify as vocational
teachers, although some would need to acquire additional
course work too.

Past and anticipated outputs, plus current enroll-
ments, of those gaining initial certification via the
Bachelor's and post-Bachelor's degree routes are presented
next, according to occupational area groupings (Table 48).
This table furnishes information as to types of certifi-
cates and outputs by specific institutions. A third table
(Appendix 10) furnishes past and anticipated outputs, plus
current enrollments of those gaining initial certification,
arranged according to composite output of each institution.
Detailed outputs are furnished as to types of certifica-
tion and occupational areas.

Respondents were asked to indicate the number of
inservice teachers currently enrolled in their programs
working toward initial certification. Although there is
reason to question the validity of some of the data or
lack of data submitted, indications are that approximately
one-sixth of all active majors on the Bachelor's and post-
Bachelor's degree routes to initial certification were
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inservice teachers, that about 90% of these were in the
area of business education, and that almost all of those in
business education were enrolled at two uniN'ersities.
There were few inservice .teachers working toward initial
certification in agricultural, home economics, and
industrial education (43).

An effort was made to determine the extent of minors
curreAtly enrolled in vocational and practical or applied
arts programs, since there seems to be a great deal of
con cn aboLt the professional adequacy of the person with
only a minor in vocational subjects. A minor is sufficient
academic qualification for vocational certification,
according to the Certification Code. Responses to this
question were very spotty, which may mean that there are
very few people in training as minors, but more likely it
means that there is essentially no way readily to determine
this kind of information within many teacher education
institutions. It is known, however, that increasing
numbers of college students seeki% to choose a marketable
minor have been advised by academic counselors to choose
high demand, low supply subjects. As a result, increasing
numbers have shown interest in vocational and prac:tical
or applied arts minors. It is also known that some insti-
tutions have directly discouraged studens from attempting
minors, and at least one department has eliminated the
minor completely.

Specializations

It is not enough to determine supply outputs by
occupational areas at the level of specificity, as was
furnished in the previous section, since teacher demand
is usually more specific as to specialities. This
is particularly so in industrial education, where there
are scores of occupational specializations. Hence, teacher
education department chairmen were asked to furnish detail
as to the specializations pcssIssed by their outputs for
1969/70 and 1970/71. In adaition, they were asked to
indicate anticipated trends in the next five years as to
whether they expected the particular specialities offered
in their departments to increase, remain the same, decrease,
or no opinion. These data are presented as Table 49, and
are arranged into four groups along the major occupational
service divisions, agriculture..., business, home economics,
and industrial. The outputs of each institution are noted.

At one time in this study it was hoped that the
specializations offered by institutions could be fit into
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106

the occupational subclassifications furnished by the U.S.
Office of Education, but due to the great variety of ways
of circumscribing specialization this hope was not realized.
Instead the specializations listed in the table were taken
directly from institutional terminology, with condensations
being made wherever appropriate. One of the more pressing
needs is the realignment of occupational majors and minors
or specializations along some sort of agreed-upon taxonomy,
such as the United States Office of Education code of
classifications. Some steps are already being taken in
this direction in Michigan. For example, vocational
teacher certification records have been reorganized along
seven major groupings of the United States Office of
Education code (80) . Programs and record keeping at the
teacher education institution ought to move more rapidly
toward the realization of this or on some other agreed-
u.pon common system of classification.

Graduate Decree Outputs

tisity contact persons and department heads
were asked tcY fu7:nish past and anticipated outputs plus
current errllm:.?nts of their higher degree programs,
namely, Mastr's, Specialist, and Doctoral. The following
tables present these data; Table 50 has the output by
degrees with breakdown as to subject field; Table 51 has
composite output by degree type with the total output
of each istitution listed therein. It is important to
notice that a category of common or across-the-
board vco.tional-technical education has been included,
in that a significant number of persons are doing graduate
work along these lines. A third table (Appendix 11)
presents higher degree outputs by each institution.

Private College Outputs

It is surprising to Aote the number of new teachers
being certified through prcgrams in Michigan's private
colleges. Table 52 shows the output for 1968/69 by
subject. These data wel) collected from coll^.ge registrars
by the Michigan Depaitm,nt of Educ6.tion, in cooperation
with the National Edu-:Licn Association and its annual
teacher supply and d.,!nd study. Table 53 shows the total
output by year over past five years.

117
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TABLE 53.--PRIVATE COLLEGE OUTPUTS IN VOCATIONAL AND

APPLIED ARTS

Year Number

1966/67
1967/68
1968/69
1969/70
1970/71

39
78
65
80
58*

Estimate.

The majority of these new tear:hers possess general secondary

provisional certificates. Only Albion College, Mercy
College, and Madonna College are approved for vocational
certification in home economics education. None of the

institutions is approved for vocational certification in

any of the other occupational areas. These private
colleges, however, do constitute a potential source of

personnel for vocational programs, since it is likely that

with additional work experience and course work, many of

them would qualify.

Attrition Rates

Usually many persons who complete teacher education

programs do not enter teaching the subsequent year,
regardless of supply and demand. A sizeable number,
albeit a minority, enter nonteaching occupations, includ-

ing military service, homemaking, and continuation of

formal education. Studies which have been made to

determine the percentage of eligible graduates who actually

go into teaching have been plagued with the large proportion

for whom there are no follow-up data.

The NEA teacher supply and demand data for 1970

include follow-up information on the placement of 1968/69

graduates. The original Michigan information was sent to

university departme_nt chairmen, with a request to update

it with special attention to those who had been listed

in the "No Information" column. Some chairmen assisted

in this matter (Table 54). Fifty-eight per cent of the

graduates in vocational and practical arts fields took

teaching positions, 25% were classified as "not teaching,"

and for 17% there was no information. The range for
those known to have gone into teaching was from 71% for

121
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agriculture and industrial, to 50% in business, with home
economics reporting 59%. It is important to recognize
that the percentage of those entering teaching is some-
what higher than reported here, since some of the
individuals for whom there was no information likely did
take teaching jobs, perhaps one-third of them. Also, the
"seeking teaching position" category contained within the
"not teaching" group must be included: it amounted to 6%.
For purposes of this report, in projecting supply and
demand for vocational-technical personnel in the 70's,
it will be assumed that a composite of 70% of those
graduating will be available to go into teaching. This,
of course, will vary with the subject area, with economic
conditions, and other factors.

National data prepared by the NEA and covering
forty-five states show 58.3% went into vocational and
practical or applied arts teaching, 20.4% entered non-
teaching endeavors, and for 21.3% there was no informa-
tion (43). The range of persons going into teaching was
from a high of 69% in distributive education to a low of
41% in trade and industry. At the same time the percentage
of all secondary subject graduates going into teaching
was 62.3%. It is interesting to note that the 62.3%
represents a steady decline from the 69% doing so in 1962.

The quantity of new graduates moving to outstate
teaching positions is also noteworthy, since approximately
11% of those actually entering teaching do so outstate.
This varies from 13% in industrial education to 4% in
agriculture, with business at 12% and home economics at
7%. It is important to note that nearly half of these
quantities were reported from Northern Michigan University,
and that about 85% were reported by Northern Michigan,
Michigan State, and Western Michigan universities.

It is interesting to speculate as to whether or not
Michigan will gain vocational teachers through the emigra-
tion and immigration processes. It is probable that
Michigan will at least hold its own and perhaps gain a
few vocational teachers, since it has been above the
national average in economic activity, population giowth,
and in conditions of service for teachers.

Existing System of Teacher Education.

Focus of Responsibility

Tradition has it that the responsibility for
teacher education is that of the state colleges and
universities; at least, that is the popular concept. ML)st
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FIGURE 11.--LOCATION OF MICHIGAN'S PUBLIC VOCATIONAL-
TECHNICAL TEACHER EDUCATION COLLEGES AND
UNIVERSITIES

CENTRAL MICHIGAN UNIVERSITY
EASTERN MICHIGAN UNIVERSITY
FERRIS STATE COLLEGE
MICHIGAN STATE UNIVERSITY
NORTHERN MICHIGAN UN VERSITY.
UNIVERSITY OF MICH! N

WAYNE STATE UNIVERS:FY
WESTERN MICHIGAN UNIVERSITY

M.S.U.

4:0 WAYNE

U. of m.4:04:0

EASTERN
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of the ills of inadequate teacher supply in terms of
quality and quantity are laid at the de7or of teacher

educators. Only occasionally re brickbats thrown at
others; school administrators, state office personnel,
and leade7:s of professional organizations. Fortunately,
a new concept of responsibility is developing. This
emerging concept holds that resnonsibility for teacher
education and personnel development must be shared by
teacher education institutions, employers of professional
personnel, State (including Federal) Department of
Education, professional organizations, and individual
professionals themselves. Further refinement of this
shared responsibility concept can be made along lines
of preservice and inservice education. Although all
the entities named above share some responsibility for
preservice personnel development, the primary focus rests
on teacher education institutIons. As to inservice
professional develormnt, primary responsibility blongs
with the employers and the individual professionals, with
considerable assistance from teacher-education institution
and the State Office. Coordinating all of this, plus
long-range planning and promotion of financial resources,
is a responsibility of the State Department of Education.

The present situation in Michigan is somewhere
between the traditional concept and the emergiag view-
point, with movement clearly toward the latter. Teacher
educators are glad to share the overall responsibility.
Interviews with administrators indicate assumption of a
larger degree of responsibility for the professional
development of inservice teachers than was true in the

oast. A commitment has been made by the State Department
of Education to assume responsibility for coordinating
professional development activities in vocational-
technical education, and this report is intended to assist
in development of a long-range state plan for personnel
development.

Hi6tory of Program Authorization

One of the many interesting pvrsuits in the course
of this study was the review of minutes of meetings of the
State Board of Control for Vocational EcI,Ication and sub-

sequ,.mtly the State Board of Education, covering the
period from 1917 to the present, in o7der to locate
official dates of prograu approvals. This search revealed
formal approval dates of vocational teacher education
programs at Michigan institutions in the -various voca=
cional fields (Table 55). Figure 11 shows the institution
locations.
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Health occupations authorization is conspicuous
by its absence. (MSU had a health occupations specialist
briefly in the late 1950's, but this authorization was
probably subsumed within trade and industry.) All public
institutions have becn approved for trade and industry,
while home economics holds the most with nine public and
private institutions having been approved. Distributive,
office, and vocational counselor programs have each been
approved at seven state universities.

Programs Offered

An inventory of teacher education degroe programs
offered by Michigan public universities appears in Table
56. It is significant to note that there are no prcgrams
in health occupations. Also of significance is the nature
of programs at University of Michigan at all levels, which
is characterized as common or across-the-board vocational
teacher education, termed "occupational education." An
under-graduate curriculum of this nature is scheduled
for 1971/72. Major emphasis is to be on the common
competencies of all occupational teachers and other per-
sonnel, rather than upon separate subjects. This is part
of a discernible national trend toward emphasis upon
common competencies ard development of "occupational
educators." The graduate program in leadership develop-
ment for occupational educators offered by the University
of Michigan is illustrative of this emphasis. The other
institution havng a record of graduate programs in
common, vocational-technical education is Michigan State
University, which has formalized programs of this type at
the specialist and doctoral levels. Beginning with the
fall of 1971, Michigan State University will conduct an
EPDA subs:Aized doctoral leadership program which is
intended to provide the same emphasis.

Institutional Organization

Vocational-technical personnel development units
in Michigan universities are found to have a wide variety
of organizational patterns. These organizations have no
doubt developed for a broad range of theoretical and
pragmatic reasons; each in its own way and in its own
circumStances goes about accomplishing the business before
it. Some of these organizations tend to be atomistic, in
the sense that the various occupational teacher education
departments exist in different colleges and tend to carry
on their activities separated from each other in terms of
budget, lines of authority, and program.
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At the other end of the spectrum are those institu-
tions which have all the occupational areas within a single
department, division, or college. It is important to note
that there is a national trend toward the latter type of
organization. It is felt that it provides better visibility,
as well as facilitating a unified vocational personnel
development function. Theoretically, unitary organization
makes it possible to respond more rapidly to various
personnel development needs and to effect some operational
economies. Three institutions have organized their
occupational service areas into single administrative
units within the colleges of education. These are Ferris
State College, University of Michigan, and Wayne State
University. Until the past year Michigan State University
was so organized, but home economics teacher education
was then transferred to the College of Human Ecology (home
economics).

Four institutions have organizational pattern-s in
which business education is located in the schools or
colleges og business, while the other occupational areas
are situated elsewhere. At Central Michigan University
the home economics and industrial departments are located
in the School of Fine and Applied Arts; at Eastern
Michigan University industrial education and home economics
departments belong to a group of units entitled Applied
Science Departments, which individually report directly
to the top administration; at Northern Michigan University
home ecOnomics and industrial education departments are
located in the College of Education; and at Western
Michigan University distributive, home economics, and
industrial education are within the College of Applied
Sciences. Each institution has some form of vocational
teacher education coordinating group, with representation
from each department, which is usually under the chairman-
ship of the institution's designated vocational contact
person. These groups can be very effective in facilitating
communications and coordinating activities, but some
appear to fall short of this goal.

Trends in Undergraduate preservice
Program Inputs

University department chairmen interviewed to
determine the sources of undergraduate student inputs
indicated that in their experience the proportion of high
school matriculants directly entering vocational and
practical or applied arts teacher education has been
decreasing markedly. On the other hand, external trans-
fers, that is, individuals from other two- and four-year
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institutions, have been increasing sharply. A third source
of input, intern.al transfers, that is, individuals changing
curricula within, the institution, are on the increase
but not nearly at the rate of external transfers.

Presently, about half of the input is the direct
high school entran4-, while the internal transfer and
external transfer are nearly equal. On a composite basis
it can be expected that the external transfer will iRcrease
in proportion, a.t the ...xnense of the direct high school
graduate, and th e inteinal transfer is likely to increase
only slightly. This prediction is based in part upon the
fact that variolas Michigan teacher education institutions
are planning new- programs to capitalize upon the community
college associate degree student as a fertile input source.
Furthermore, state planning and financing will likely
support shifting a greater share of college enrollments
from four-year i nstitutions to community colleges.

Field Service Operations

Field se rvices are offe*.::-ed primarily for inservice
personnel by all state institutions, excepting Ferris State

. College. Table 57 furnishes an analysis of field service'
offerings by occiap ational service areas for a two-year
period, 1969/70 through 1970/71. A total of 175 courses
carrying 349 semes ter hours credit was offered. Approxi-
mately 75% were .in professional education, as contrasted
with cechnical slabj ect matter specialties. The average
class size was 22. The most active institution was the
University of Michigan, followed by Central Michigan
University, Nort hern Michigan University, and Michigan
State UniversitY, in that order. Western Michigan Univer-
sity, Eastern Michigan University, and Wayne State
University offer ed considerably fewer field courses during
that period. Wane State Univrsity and Eastern Michigan
University, beca lase of their location in the heavily
populated southe astern corner of Michigan, state that
their clientele are able to reach campus centers; there-
fore these insti tutions do not need to offer as much
off-campus. Thi s is becaus-, of shorter traveling distances,
good roads, and, in the case of Wayne State University,
little interest .in and resources for serving needs outside
of the three-courity area of Wayne, Oakland, and Macomb.
The four former state teachers' colleges, Central Michigan
University, Eastern Michigan University, Northern Michigan

'University, and Western Michigan University, have been
regarded as regi °nal institutions and through the
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TABLE 57.--ANALYSIS OF FIELD SERVICE COURSES BY UNIVERSITY,

1969/70-1970/71

Number Semester
of Courses Credit Hours

Central Michigan University 33 62

Eastern Michigan University 14 28

Ferris State College 0 0

Michigan State University 28 58

Northern Michigan University 29 58

University of Michigan 51 102

Wayne State University 5 13

Western Michigan University 15 28

TOTAL 175 349

years have developed agreements for servicing specific

districts of the state. Figure 12 shows the areas of the

state serviced through this regional concept.

Michigan State University and the University of

Michigan have traditionally serviced professional develop-

ment and consultation needs throughout the state. Both

have the heritage of being designated as original

vocational teacher education institutions, Michigan State

University in agricultural and home economics education

and the University of Michigan in trade and industrial.

(Eastern Michigan University was designated in home

economics at the same time.) In former decades both

institutions offered courses in Michigan's upper peninsula,

but recently both have curtailed these activities except

for unusual circumstances, leaving the responsibility for

the upper peninsula primarily in the hands of Northern

Michigan University.

It should be clear that not all institutions offer

off-campus courses in all of their occupational service

areas. For example, field service courses for home

economica teachers are reported by only. three of six

designated public institutions. The number of courses

being offered as appropriate for all occupational teachers

under the heading of "Common" in Table 58 is significant.

Small numbers of clientele from a single occupational

service area in a specific geographic district make the

offering of specialized courses less than feasible in
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FIGURE 12.--FIELD SERVICE DISTRICTS OF CENTRAL, EASTERN,
NORTIMRN, AND WESTERN MICHIGAN UNIVERSITIES
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TABLE 58.--ANALYSIS OF FIELD SERVICE COURSES BY OCCUPA-

TIONAL FIELD, 1969/70-1970/71

Number
of Courses

Semester
Credit Hours

Agriculture
3 8

Business
22 52

Health
0 0

Home Economics
23 32

Industrial
45 93

Common
82 164

---
175 349

TOTAL

many situations. This ha::: caused institutions to offer

more courses of a common, across-the-board nature in order

to draw sufficient quantities of students to make their

operations more nearly financially viable.

'Special Workshops and Institutes for
Vocational-Technical Education

Personnel

During the two-year period, 1969/70 through 1970/71,

243 special workshops and institutes were provided by

Michigan vocational-te=hnical teacher education institu-

tions. The institu-cions included all except Ferris State

College, which did not report any such programs, but is

known to have offered them during this\period of time.

These workshops and institutes were priMarily designed for

inservice personnel, and they usually focused on topics of

contemporary concern. They probably came closer to meeting

felt needs of vocational educators than did regular courses.

Table 59 presents a composite of workshops and

institutes by occupational areas and companion Table 60

reports the same information by institutions. It can be

noted that Western Michigan University, Michigan State

University, Central Michigan University, and Wayne State

University have supplied quite a concentration of these

educational experiences.
Fifty-five percent were

financed entirely with institutional funds, seventeen

percent with external funds alone, and twenty-eight percent

combined internal and external funds. Workshops averaged
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TABLE 59.--ANALYSIS OF WORKSHOPS AND INSTITUTES BY
OCCUPATION?J, FIELDS, 1969/70-1970/71

Number of Workshops

Agriculture J 3

Business 38
Health 0
Home Economics 72
Industrial 67
Common 33

TOTAL 243

TABLE 60.--ANALYSIS OF WORKSHOPS AND INSTITUTES 1969/70-
1970/71 COMPOSITE BY UNIVERSITY

Number of Workshops

Central Michigan University 46
Eastern Michigan University 22
Ferris State College 0
Michigan State University 47
Northern Michigan University 25
University of Michigan 10
Wayne State University 39
Western Michigan University 54

TOTAL 243

thirty-eight students in attendance; ninety-four percent
were on-campus. Three-fourths of them dealt with pro-
fessional education topics.

Attention to Special Needs

With exceptions, very little is being done by
vocational-technical teacher education departments to
conduct workshops and short courses for meeting the needs
of personnel who work with the handicapped and disadvantaged.
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Less than four percent of the workshops offered by

vocational-technical teacher education departments (1969/70

through 1970/71) dealt with Special Needs themes. For

some reason the federal and state prorities which

emphasize vocational-technical education for disadvantaged

and handicapped have not yet been picked up significantly

by teacher educators. Perhaps the difficulty is connected

to the need for acquiring staff competencies in these

areas and/oL securing financial resources to be able to

offer such programs. Only one of the teacher education

projects for 1970/71 was in the Special Needs area,

with reference to the vocational-technical teacher education

project funds administered through the State Vocational

Education Services office. Each institution makes decisions

about the nature of the projects it undertakes with its

share of the fund.

Inservice Activities of School Units

Orientation Programs

Orientation programs for vocational-technical
teachers at the secondary and post-secondary levels tend

to be short (or nonexistent) , usually taking the form ,..)f

a one- to three-day orientation period at the beginning of

the school year. Formal orientation usually ceases at

that point, but some schools use a buddy system in which

new personnel are paired with experienced personnel for

dealing with ongoing problems as they arise. One of the

complaints registered by many part-timers is the inade-

quacy of orientation proarams. There is very little or

no orientation for them outside of an initial conference

with supervisory personnel.

Orientation may take place on an individual basis

or in groups, and is ften set up along subject matter

lines. The most frequent method used is presentation

followed by discussion, with the content usually including

school policy and procedural matters, such as dealing with

emergency situations, ordering supplies, and keeping

records. Sometimes attention is given to the mission or

philosophy of the particular school. In overview,

orientation programs for vocational-technical personnel

are not unlike those offered by school districts and

community colleges for their entire teaching staff.

An unusual situation, in terms of orientation and

inservice personnel needs, has been caused by the opening

of several complete new area vocational centers, usually

in September of each year. This will continue to occur
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annually. Entire faculties, averaging twenty-five pro-
fessionals, must be oriented for beginning classes in a
few days' or weeks' time, which is but a prelude to ongoing
inservice needs. It is not always possible to separate
orientation programs from ongoing, lcng-range inservice
activities aimed at program improvement and professional
development.

New area centers in Oakland Intermediate School
District have opened with up to three weeks of orientation,
planning, and inservice training conducted by area center-'
administrators, intermediate school district consultants,
and some external personnel. A three-week orientation,
planning, and inservice training program for the first
Kent Skill Center at Grand Rapids was jointly planned and
conducted by the intermediate school district staff, center
administrative personnel, and three state universities
(WMU, U of M, and MSU) prior to the opening of classes
in 1971. A clear-cut need exists for continuation of this
relationship over the entire year. in order to follow
through with ongoing inservice personne7 development
objectives. It is expected t.-,at more of these joint
operations will be ehcourageci in the future.

Inservice Schemes

Employer interviews disclosed information about the
nature of inservice activities at secondary and post-
secondary levels. It was stressed that inservice activities
should ideally grow out of persistent problems as they
arise, but that this is seldom the base for most inservice
activities, since the usual menu consists of prestructured
tooics centering on school operation, curriculum improvement,
and professional development as identified by administrators,
consultants, teacher educators, etc. Inservice activities
usually take the following forms: faculty meetings,
inservice days, concentrated workshops, university credit
courses and workshops, forums, organized experiences in
local business and industry on sLort- and long-term basis,
work with craft advisory committees, training courses
offered by business and industry for teachers, and
individual, independent study or work experience.

Formalized inservice professional development
programs in schools are usually coaducted by school
administrators, intermediate school district consultants,
State Office consultants, professional organization
representatives, teacher educators, and individuals from
the local community. Other agencies and organizations
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which are involved to a lesser extent include private
consultants, proprictory occupational school personnel,
and trainers from local business and industry.

Financing for these operations is usually provided
by the local school district, with occasional assistance
from federal, state, and private resources. Much interest
was expressed in conducting inservice professional
development on a performance contracting basis, whereby
accountability is provided.

A focal point for inservice efforts is indicated
by administrators to be the not fully qualified teacher
who lacks teacher education instruction, is weak in work
experience, or is in need of more course work in his
specialty. Also of special concern is the part-time
teacher from the community, who needs help in organizing
and presenting instruction.

Incentives

Numerous incentives have been developed for
encouraging vocational education personnel to proceed
with continuing or furthering their education. Most have
left far behind the traditional viewpoint that incentives
should not be necessary, that personal pride in achieve-
ment should be all that is necessary for professionals to
proceed with their own professional development activities.

The most commonly used incentive is the payment of
salary increases geared to completion of university credits.
Some schools provide immediate rewards after every few
additional credits are completed, while others recognize
advancement only at the time of completing additional
degrees. Another common incentive is the use of released
time to attend inservice workshops, local craft advisory
committee meetings, and the like during regular working
hours- Most schools are able to pay some portion of
expenses encumbered in attending professional meetings
and short workshops, and a very few even pay tuition and
living expenses. Extra wages often are paid for extended
service during the summer break. Sabbatical leaves and
faculty study grants and loans are gradually becoming more
available. One of the more promising incentive plans
appears to be the twelve-month contract, as is available
at Lansing Community College, wherein professional
development activities, such as work experience in industry
or attending short courses sponsored by business and
industry, may be included as a legitimate portion of the
twelve-month contract.

s--
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contribution of all of these agencies is in improving
occupational competencies rather than in organizing,
presenting, and evaluating instruction, although con-
siderable opportunities of this sort are available also.

Resources for Personnel Development

Resources for personnel development are supplied
from local, state, and federal budgets in addition to
unknown amounts that individuals spend privately toward
self-improvement schemes. Specific sources of federal
dollars for personnel development in 1971/72 are Part B,
Regular Vocational Education Programs $212,500; Part F,
Consumer and Homemaking Education Programs $58,750; and
Part G, Cooperative Vocational Education Programs $22,000.
An additional $100,000 is included within the $212,500
in Part B funds by the State Office for use with personnel
development needs associated with high priority thrusts.
All of these amounts are in addition to the regular
$112,500'in state funds marked for use of vocational-
technical teacher education institutions. Certain other
funds, particularly research and Special Needs have
possible application to personnel development requirements.

Monies were available to some states in 1970/71
through the Education Professions Development Act, Part F,
Sections 552 and 553, but Michigan did not receive any
funds from this source, although a small amount was
authorized for a State Office proposal which was not
utilized. Funds from EPDA Part F will be available to
Michigan in increased amounts during 1971/72.

Vocational Teacher Certification Code

A new vocational teacher certification code has
been prepared and awaits approval by the State Board of
Education. It represents a significant step forward,
since it consolidates and regularizes certification
procedures which have varied widely among the vocational
service areas, and it unifies the entire state teacher
certification operation under one code and one office.
Vocational teacher certification practices had become so
diverse that professionals and laymen alike found them
difficult to justify and to understand.
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The new code provides for three basic types of
vocational certification. They are (1) Secondary Provi-
sional Certification with Vocational Endorsement followed
by Continuing Certification with Vocational Endorsement,
(2) Temporary Vocational Authorization followed by Full
Vocational Authorization, and (3) Annual Authorization.
Another section of the code provides for deviations from
these forms with provision for "experimental" plans.

The Secondary Provisional and Continuing certifi-
cations with Vocational Endorsement are the standards for
full vocational certification. Their provisions include
completion of;a vocational teacher education program with
a Bachelor's degree, a major or a minor, and two years of
work experience._ Continuing Certification requires three
years of successful teaching experience plus an additional
eighteen semester hours credits. Persons completing these
requirements will be qualified to teach both general and
vocational education courses in their subjects.

The Vocational Authorization category is provided
so that individuals with Bachelor's degrees, work
experience, and appropriate majors or minors, but without
teacher education qualifications, may be employed on the
recommendation of designated vocational teacher education
irstitutions. It is assumed that these people will be
enrolled as inservice teachers to correct their
deficiencies.

Annual Authorization is provided for the candidate
who does not meet the standards outlined for Temporary
Vocational Authorization nor for Vocational Endorsement.
This option allows employment of nondegree, nonteacher-
education background personnel who possess appropriate
work experience and interest in teaching. This category
serves a buffer function, allowing school employers to
engage such persons when fully qualified personnel cannot
be secured. The way the new code is written, however, it
is entirely possible to employ and continue the employment
of this; kind of person from year to year despite the
availability of fully qualified degree personnel. This
person,cannot be "bumped."

Provision is made for further professional develop-
ment by requiring the completion of additional course
work in vocational education. The Continuing Certifica-
tion category allows the course work to be in both the
occupational specialization and in professional vocational
education, while Full Vocational Authorization specifies
that it be in professional vocational education. Unfor-
tunately the new code does not require the Annual
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Authorization holder to accomplish any inservice profes-
sional development work in order to continue on from yearto year. This is particularly unfortunate b9cause these
teachers are probably the most in need of upgrading.

The work experience requi_ement for all occupational
fields has been reduced to a minimum of two years, and is
to be characterized by its recency and relevancy. In lieuof the two years of work experience, a planned equivalent
program of directed supervised occupational experienceapproved by the Department of Education may be substituted.
This refers to internships, cooperative work experiences,
and the use of competency examinations. Some interesting
practices have developed with regard to supervised work
experience for which university credit is given. It
appears business teacher educators have agreed that
university-supervised cooperative work experience may be
substituted for at least part of the two-year work experi-
ence requirement. The unusual feature of this agreementis that one month of supervised cooperative work experience
is rated as equivalent to six months when applied toward
the' two-year requirement. This compressed supervised workexperience plan is certainly better than work experience
with no supervision, but it is difficult to understand thatit can be six times as good. It was found, however, that
not all business teacher education deoartments buy thisconcept.

Competency examinations are being used by some
technical and trade teacher education departments on a
cooperative basis, using the services of a faculty member
at Eastern Michigan University to develop, refine,
administer, and evaluate these examinations.. At least
one institution provides its own competency examination
service.

An important feature continued in the new code is
that teacher education institutions will recommend candi-
dates to the State Board of Education for certification.
Apparently this will apply to all but the Annual Authori-
zation, which will be handled by the Department of
Education.

A major or minor in the occupational area of
endorsement is required in the new code, as it was in the
old. Problems will arise when endorsing individuals for
highly specialized areas where only a course or two, let
alone a full minor, exist in colleges and universities;
for example, carpentry and auto body repair.

-
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All community college and adult education approvals
will be dropped in 1971/72. The only community college
or adult instructors required to hold a certificate will
be those teaching high school completion courses. Certi-fication for cooperative coordinators is also being
eliminated this year.

Summary

The existing stocks of personnel in secondary,
post-secondary, and adult education programs; universityteacher education programs; and the State Vocational
Education and Career-Development Services have been
identified and summarized, thus producing a necessary
quantitative base for use in projecting future requirements
for new teachers.

Next, potential sources of teacher supply were
examined, which included (1) teacher education graduates
who postpone entry; (2) former teachers; (3) qualified
teachers from nonteaching positions in education; (4)
qualified teachers who have been in higher education,
overseas, and private schools; (5) individuals with degrees
but without complete teacher education qualifications;
(6) individuals without degrees or teacher education from
business, industry, and military; and (7) graduates
currently completing teacher education programs. Future
outputs particularly from the latter category, were
quantified to indicate the future supply. These supply
data will be compared with demand requirements in
Section IV to determine points of undersupply and over-supply.

In the final portion of this section the existing
system for personnel development was reviewed in some
detail, bringing attention to several important features.



SECTION IV

DEMAND FOR PERSONNEL

Recent and prospective trends in the development
of occupational education in Michigan were discussed in
Section II, and concluded with projected enrollments at
the various levels of occupational education. The many
variables which affect the development of occupational
education were reviewed, which led to the formation of
high- and low-range enrollment projections. Personnel
sources and supplies were presented in Section III. In
Section IV the qualitative and quantitative demand for
personnel will be reviewed and organized by employer
types, occupational service areas, and types of personnel.
This analysis will result in projections of personnel
needs for five years, 1971/72 through 1975/76.

Review of Former and Existing Personnel
Need Projections

National Projections

The most comprehensive and best known recent
national study of personnel needs in vocational-technical
education was prepared by Kauffman for the United States
Office of Education, and published in September, 1970
(27:51-64). The study relied upon existing data possessed
at the federal level, and did not seek new information.
In his presentation Kauffman reviewed the demand for
vocational education personnel through 1975, and pro-
jected the need for a total of 448,300 teachers (Table 61).
When supply was compared with demand, the resulting
requirement was 21,800 new secondary, 12,000.new post-
Secondary, and 9,900 new adult teachers in 1975 (Table 62).
Numbers of ancillary personnel needed during 1975 were
projected, as appear in Table 63. For a summarization
of Kauffman's projections, see Davies' article in the
American Vocational Journal, November, 1970 (7).

132
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TABLE 61.--ENROLLMENTS AND TEACHERS PROJECTED TO 1975 BY
LEVEL AND TYPE OF PROGRAM: PUBLIC AND PRIVATE
VOCATIONAL EDUCATIONAL

Level and Type of Program Enrolliments Teachers
a

All Programs 19,170,000 448,300

Secondary 9,300,000 173,300

Postsecondary 2,620,000 113,900

Adult 7,250,000 161,100

Trades and Industry 4,474,000 148,300

Secondary 1,206,000 37,900

Postsecondary 644,000 30,900

Adult 2,624,000 79,500

Office 4,973,000 104,700

Secondary 3,050,000 58,600

Postsecondary 974,000 28,600

Adult 949,000 17,500

Distributive 1,469,000 27,900

Secondary 372,000 7,000

Postsecondary 89,000 2,600

Adult 1,008,000 18,300

Health 297,000 19,200

Secondary 37,000 1,600

Postsecondary 246,000 17,000

Adult 14,000 600

Home Economics 5,817,000 81,900

Secondary 4,005,000 56,900

Postsecondary 13,000 300

Adult 1,799,000 24,700

Technical 1,245,000 54,400

Secondary 130,000 4,500

Postsecondary 649,000 34,400

Adult 466,000 15,500

Agriculture 896,000 11,900

Secondary 500,000 6,800

Postsecondary 6,000 100

Adult 390,000 5,000

aThese projections are based on previously
published data.

Source: (27).
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TABLE 62.--NEED FOR VOCATIONAL EDUCATION TEACHERS

Level
Replace-
ment

Need (1)

Teachers
Reentering

(2)

(1-2)
Expansion

Needs

Secondary

Postsecondary

Adult

14,900

4,000

6,600

5,200

2,300

9,700

4,000

4,300

12,100

8,000

5,600

Source: (27)

IN 1975

Total
New

Needs

21,800

12,000

9,900

TABLE 63.--ACTUAL AND PROJECTED NUMBERS OF ANCILLARY
PERSONNEL 1966 and 1975

Personnel--State Level

Directors or supervisors
Asst. directors or supervisors
Area supervisors
Youth specialists
Teacher trainers
Itinerant teachers
Research specialists
Guidance specialists
Curriculum specialists
Other
Teacher trainers (institutions)
Local Level

Directors or supervisors
Guidance specialists
Curriculum specialists
Other

TOTAL

1966 1975

378 860
420 1,080
257 1,230
32 240

160 150
182 400
59 150
46 150
79 150

125 320

,2,145 5,666
3,080 9,420
1,009 1,980

7 123 320
317 740

22,856

Source: (27)
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The Natic,nal Education Association provided demand
projections for secondary-level vocational and practical or
applied arts education personnel (Table 64). The projec-
tion included agriáulture, business, distributive, home
economics, industrial arts, trade and industrial education,
but did not distinguish reimbursed vocational education
from practical or applied arts personnel, nor did it
cover post-secondary personnel needs.

TABLE 64.--SUMMARY OF TWO ADJUSTED TREND CRITERION
ESTIMATES OF THE DEMAND FOR NEW TEACHERS
IN 1970-71a

Assignment

Projected
total 1970-
71 demand
distributed
as reported
by 23 states
in 1969-70

Projection of total demand
based on the relation of
new staff tototal staff in
assignment in 1569-70 on
basis of estimated total
staff distribution from
national sampling studies

Agriculture 1,053 1,083
Business education 5,792 8,204
Distributive education 316 --
Home economics 3,896 6,590
Industrial arts 3,896 6,146
Trade, industrial,

vocational 1,790 1,808

aCondensed from original.

Source: (43).

Although dated March, 1968, projections on
personnel needs prepared for the Subcommittee on Educa-
tion of the United States Senate are worthy of notice
(Tables 65 and 66). They were prepared to determine the
amount of federal funds needed to serve vocational
education adequately.

The Manpower Report of the President, dated March,
1970, contained pertinent observations on national trends
for a ten-year period through 1978 (49). It reported
that as of 1969, vocational education and industrial arts
shortages were significant, but that the overall situation
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TABLE 65.--ACTUAL AND PROJECTED NUMBER OF TEACHERS FOR
VOCATIONAL AND TECHNICAL EDUCATION PROGRAMS

Fiscal Year Number of Teachers

Actual
1964 85,102
1965 109,136
1966 124,729

Projected
1967 146,383
1968 163,150
1970 213,300
1975 350,000

Source: (74)

would be one of sudden improvement in easing the general
teacher shortage. This change was explained as resulting
from the significant increase in the number of new college
graduates at the end of the 1960's, due to the post-
World War II upsurge in births, while concurrently the
new teacher demand, which had climbed persistently through-
out the postwar period, would turn downward, due to a
substantial reduction in the school-age population growth
rate. The Report further stated that

during the 1970's school enrollments will level
off even more. . . Secondary school enrollments
will continue to rise but much less rapidly than
in recent years, probably only about 14% over the
1968-1980 period, or only about one-fifth as fast
as during the preceding twelve years.

Despite increasing needs for replacement of teachers who
retire, die, or leave the profession, this will not
nearly offset the larger numbers of college graduates
in this decade. The resulting situation, it was reported,
will be one of relatively limited demand. The Report
further indicated that "the number of new college
graduates . . . seeking secondary school positions could
be nearly 75% above requirements." Teachers are
the disadvantaged and handicapped are expected to
continue in short supply in the 1970's. The availability

:;

, 147
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of teachers for accommodating enlarged vocational education
offerings may be increased, due to the filling of other
fields, which may cause individuals to prepare for teach-
ing in shortage fields.

Regarding college and university personnel, the
Report indicated that the supply of new graduates with
advanced degrees would be available in record numbers
during a decade when the growth in college positions
is likely to be only, about one-third of that of the
1960's.

Michigan Projections

Only two grojections of Michigan vocational-
technical education personnel needs were located, but
neither compared demand with supply to determine gaps.
A study entitled "A Survey of Anticipated Needs for
Vocational-Technical Education Teachers in Michigan" by
the Division of Vocational Education, April, 1965,
included returns from 320 K-::2 school districts and
thirteen community colleges (Appendix 12). It presented
gross numbers of additional personnel needed for new
programs or expansion, but apparently did not include
numbers needed for replacements.

The State Plan for Vocational Education, 1971/72
(61) projected numbers of teachers needed by year through
1976 for various types of programs (Table 67). These
projections amount to average annual increases of 4.7%
for secondary teachers, 4.4% for post-secondary teachers,
and 7.6% for adult program teachers.

Methods for ProjectingDemand

During the past two or three decades, important
strides have been made in developing methods for projecting
personnel requirements. Herbert Parnes categorized these
methods into the manpower approach and the cultural
approach (44). The latter recognizes the need for educa-
tion to serve more than economic purposes, and is defined
as follows:
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Personnel Requirements--Quantitative

Teacher and.Cooperative
Coordinator Requirements

School Employer Interviews

This tudy has emphasized the importance of
interviewing Michigan's vocational-technical/education
program administrators to determine directly their views
on quantitative and qualitative aspects of future per7
sonnel needs. At times it seemed as if the time and
energy spent upon this aspect of the study were somewhat
excessive. In retrospect, this emphasis was well worth
the expenditute; since the data, comments, and insights
thus gained were far more clear and cormolete:than the
usual paper and pencil questionnaire' exchanged through
the mail. Deane of occupational education at:all public
community colleges were interviewed in person at their
institutions. All secondary area vocational-'center
head administratots, including those in the earlier
stages of development, were interviewed, as were inter-
mediate school district consultants and implementors.
Limitations of time'made it impossible to visit. , each
of the K-12 school'district vocational directors in
person. Instead, telephone interviews were sii,bstituted.
The results of these interviews are regarded'asespecially
valuable for the immediate future; that i5:,..,1971/72 and
1972/73. It was very difficult for prograM:,administrators
to project beyond two years, since sources_and'amounts
of future funding are very uncertain. In addition', it
was possible to obtain in each interview a record of the
numbers of persons hired the previous year. Tablee
summarizing the quantitative findings by occupational
area, employer types, professional types, occupational
field, and by year follow. These findings ate limited
to requirements for additional personnel only,'not
replacements nor total volume to be employed.

Secondary Teacher Requirements
According to Employer
Interviews

Directors of secondary vocational-.technical
programs and area vocational centers were interviewed to
determine the nature of hirings for the curkent year
(1970/71) and their future staffing expectations through
1975/76. Table 68 shows the results of telephone
interviews with fifty-four local school district
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vocational directors. The left-hand column for each year
shows the actual number of additional persons to be
engaged. The right-hand column contains adjusted teacher
personnel needs. The latter was calculated in an attempt
to compensate for the approximately 400 other local
secondary school districts which had no reimbr.Lsed voca-
tional director to be contacted. An adjustment factor
or percentage was determined for each occupational field
by dividing the total number of Michigan teachers in
that field by the number included in the survey group.
These results were assumed to be reasonably useful
estimates of future personnel needs of local secondary
school districts.

Estimates of additional secondary personnel needs
by secondary area vocational center administrators appear
in Table 69. Their estimates for 1973/74 onward are
low, and reflect many uncertainties. If improved ways
of funding these area centers are developed soon, several
more will be built and staffed during the period 1973/74
onward, thus increasing significantly the numbers
recorded in this table.

When the personnel demands of local districts
(Table 68) and of area vocational centers (Table 69)
are combined, a composite secondary vocational personnel
additional requirement profile is produced (Table 70).
The demand for vocational agriculture teachers could not
be appraised with the above methods, and was therefore
eliminated from Table 70. The fact that the secondary
local district survey included only those districts
with reimbursed vocational directors placed an emphasis
upon urban school districts, thus tending to exclude
agricultural programs. Furthermore, the area vocational
center survey also tended to emphasize urban occupational
programs, and thus did not provide a proper appraisal of
vocational agriculture professional personnel needs.

One way to provide an estimate of vocational
agriculture teacher demand is by averaging the in-state
placement of new graduates for the past five years, using
data furnished by the NEA Survey. This results in an
average of twenty per year. During the same period an
average of ten were listed as "No Information," which
would indicate that a few more, perhaps two to four,
may have taken in-state vocational agriculture teaching
positions annually. Thus an average annual demand of
about twenty-three teachers can be projected if it is
assumed that vocational agriculture programs in Michigan
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TABLE 69.--SECONDARY AREA VOCATIONAL CENTER PERSONNEL DEMAND
ACCORDING TO TWENTYTWO HEAD ADMINISTRATIVE
OFFICERS, 1970/71-1975/76

Personnel Types 70/71a 71/72 72/73 73/74 74/75 75/76 72-75b TOTAL
1

Teachers/Coop Coordinators

01 Agriculture

04 Distributive

07 Health

09 Home Ec

14 Office

17 Trade & Industry

3

6

11

12

8

50

7

4

13

13

2

71

5

9

9

12

20

67

1

1

1

1

1

10

1

--

--

--

-- -_ 17

-- -- 20

--
1 35

4 42

-- -- 31

-- 9 207

Teachers-Special Needs -- 1 _ _ -- _
1

Coop Coordinators 2 -- 1 1 -- -- -- 4

SUB TOTAL 92 110 124 16 1 -- 14 357

Administrators/Supervisors 10 -- -- _ 10

Consultants/Specialists 3 1 1 1 -- -- -- 6

Guidance/Placement 2 10 1 -- -- -- 4 17

Paraprofessionals 15 4 11 -- -- 30

SUB TOTAL 30 15 13 1 -- -- 4 63

TOTAL 122 125 137 17 1 0 18 420

a
Record of actual hirings.

b
Some respondents preferred to specify their staff needs after 1971/72 in
a four year block.
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TABLE 70.--SECONDARY PERSONNEL DEMAND, COMPOSITE OF LOCAL
SCHOOL DISTRICT AND AREA VOCATIONAL CENTER
EMPLOYER INTERVIEWS, 1970/71-1975/76

Personnel Types 7:J/ la 71/72 72/73 73j7L 4/75 5/ 6 72_75b TOTAL

Teachers/Coop Coordinators

01 Agriculture Insufficient Data

03 Businessc 26 22 -- 3 3 _- 2 56

04 Distributive 14 6 14 6 -- -- 6 46

07 Health 13 18 18 3 2 _-
1 55

09 Home Ec 81 38 27 14 5 5 19 189

14 Office 10 5 26 7 -- ..... 5 53

17 Trade & Industry 111 148 112 38 2 13 37 461

Teachers-Special Needs 39 14 1 _- _- 2 56

Teachers-Miscellaneous -_ 9 -- -- _- 14 23

Coop Coordinators 38 32 21 12 _- _- 14 117

SUB TOTAL 332 283 228 83 12 18 100 1056

Administrators/Supervisors 13 4 -- 1 -- 1 -- 19

Consultants/Specialists 3 3 1 1 3 ....... ...... 1
Guidance/Placement 4 20 2 _- -- -- 8 34

Paraprofessionals 15 7 12 -- -- -- 34

SUBTOTAL 35 34 15 2 3 1 8 98

TOTAL 367 317 243 85 15 19 108 1154

a
Includes actual area vocational center hirings plus projected local school
district hirings.

b
Some respondents preferred to specify their staff net_ds after 1971/72 in a
four year block.

cCategory used to designate Business hirings with specialization undefined.
Classification listed in Standard Terminology for Curriculum and instruction
in Local and State School Systems, Handbook VI, United States Office of
Educatibn, 0E-23052, 1970.
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schools will not decline or expand appreciably in the

period covered by this study. It should be noted that

although the record of vocational agriculture enrollments

for the past five years shows a small decline, Annual and

Long-Range Program Plans from secondary level units

indicate significant expansion for the next five years

(Table 17).

Post-Secondary Teacher
Requirements According
to Employer Interviews

Estimates of personnel needs by community college

occupational education deans may be regarded as reasonably

firm, since at the time of interview most deans had

recently completed long-range program plans as requested

by the State Board of Education, and were therefore
"primed" for questions on personnel needs (Table 71).

Despite this, it was difficult for many occupational
deans to specify requirements beyond 1972/73. Hence

some preferred to list the needs as sometime between
1972/73 and 1975/76. If these latter totals are divided

by four and spread out over the four years, the drop-off

after 1971/72, as shown in Table 71, would be much

smaller.

Since the rapid buildup of community college
personnel during the 1960's, there has been a leveling off,

or plateauing tendency, in full-time personnel hirings.

Some deans indicated their staffing plans now center upon

developing a few key nucleus, versatile, full-time per-

sonnel in each occupational program and then supplementing
them with a variety of capable part-time teachers avail-

able on call. This may account, in part, for the apparent

tapering off of anticipated full-time personnel hirings
indicated in Table 71. It should be pointed out that

data listed for 1970/71 are a record of actual hirings

of additional full-time personnel, not anticipated needs.

It is significant to note that approximately 75%

of the additional personnel requirement is in trade,

technical, and health occupations. Requirements in
business-related occupations are indicated to be con-

siderably less. Since these faculties are fairly well

established, considerable reliance is being placed upon

local business persons willing to serve as part-time

teachers.
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TABLE 71.--POST-SECONDARY PERSONNEL DEMAND ACCORDING TO
TWENTY-NINE COMMUNITY COLLEGE OCCUPATIONAL
EDUCATION DEANS, 1970/71-1975/76

Personnel Types 70171a 71/72 72/73 73/74 74175 75/76 72-75b TOTAL

Teachers/Coop Coordinators

01 Agriculture

03 Businessc

04 Distributive

07 Health

09 Home Ec

14 Office

1

2

1

20

--

9

3

--

6

41

1

8

1

2

1

5

2

1

1

2

1

1

--

2

2

3

...

.1

2

2

--

1

--

--

12

4

43

3

11

6

22

15

114

8

31

16 & 17 Tech & Trade 20 32 25 9 7 2 48 143

Coop Coordinators -- -- -- --
1 1

SUB TOTAL 53 91 37 14 18 5 122 340

Administrators/Supervisors 2 3 -- -- -- 5

Consultants/Specialists -- 1 -- -- _- -_ --
1

Guidance/Placement 1 --
1 1 -- -- 3

1

Paraprofessionals 1 4 -- -- 4 -- 16 25

SUB TOTAL 3 9 -- 1 5 -- 16 34

TOTAL 56 100 37 15 23 5 138 374

a
Record of actual hirings.

b
Some deans preferred to specify their staff needs after 1971/72 in a four
year block.

Category used to designate Business hirings with specialization undefined.
Classification listed in Standard Terminology for Curriculum and Instruction
in Local and State School Systems, Handbook VI, United States Office of
Education, 0E-23052, 1970.
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It should be noted that some community colleges
expected staffing reductions in 1971/72 totaling eight
full-time teaching positions. However, these reductions
were due, in each instance, to special local circumstances.

Student Enrollment
Projection Base

Student enrollment projections through 1975/76
were developed and presented in Section II. Total
enrollments of all programs were made first, with the
total then disaggregated by secondary, post-secondary,
and adult programs. Each of these was further separated
into enrollments by occupational codes. A range of
probable enrollments was made in each case, rather than
a single line projection. Thus a high and a low number
of enrollments for each year were projected. Student
enrollment projections were based upon past rates of
growth, with attention to the several factors affecting
the development of vocational-technical education.

To project total numbers of teachers needed, it
was necessary to establish teacher/student ratios for
each vocational-technical program and occupational field
therein. Existing teacher/student ratios were selected
as being the most appropriate point of departure for
future years. Therefore, 1969/70 data were used,
resulting in a wide variation in teacher/student ratios.
These range from 1:22 for post-secondary programs through
1:43 in adult programs to 1:60 for secondary programs.
The overall teacher/student ratio for all vocational-
technical education is 1:45. Part-time and full-time
teachers are combined, assuming that approximately the
same mixes would prevail in the years covered by this
report. The above teacher/student ratios are then applied
to the secondary, post-secondary, and adult enrollment
projections as listed in Section II, resulting in quanti-
tative teacher demand projections as shown in Table 72.
It should be noted that these projections are inclusive
of all teachers to be employed at a given time, not
limited to expansion needs alone, as was true with the
employer interview estimates.

Next, the requisite demands for personnel are
disaggregated by personnel categories and occupational
fields, since these added details are necessary to
define adequately future personnel demands.
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TABLE 74.--NET QUANTITATIVE REQUIREMENTS FOR NEW SECONDARY TEACHERS

Year
Total New Grads

Aggregate Existing New Teacher
b

With Initial sap
Demand Stocksa Requirements Certificationc

SUMMARY - 40% Full-Timerse
Low 32421971/72 High 3426
Low 34691972/73 High 3769
Low 37171973/74 High 4146
Low 39721974/75 High 4561
Low 42501975/76 High 5017

2879 364 1081 +613 to +717
2959 468
3080 389 1205 +691 to +816
3255 514
3296 421 1259 +694 to +838
3581 565
3531 441 1367 +745 to +926
3939 622
3773 477 1441 +757 to +964
4333 684

01 AGRICULTURE 37% Full-Timerse

Low 225 2001971/72 High 238 206
Low 241 214

1972/73 High 262 226
Low 258 2291973/74 High 288 249
Low 276 2451974/75 High 317 274
Low 295 2621975/76 High 349 301

04 DISTRIBUTIVE - 43% Full-Timerse
Low 301 2571971/72 High 318 275
Low 322 ,c

1972/73 High 350 3.
Low 345 3061973/74 High 385 333

1974/75 Low 369 328
High 424 366

1975/76 Low 395 351
High 466 403

07 HEALTH - 69% F-111-Timerse

1971/72 Low 37 32
High 39 33
Low 39 351972/73 High 43 37
Low 42 371973/74 High 47
Low 45 401974/75 High 2 45
Low 48 431975/76_ :High 57 49

25 17 8 to 15
32
27 12 15 to - 24
36
29 8 - 21 to 31
39
31 12 19 to - 31
43
33 15 - 18 to 33
48

34 64 + 21 to + 30
43
36 65 + 17 to + 29
48
39 75 + 23 to + 36
52
41 30 + 22 to + 39
58
44 84 + 21 to + 40
63

5
6
4
6
5
6
5
7
5
8

5 to

? - 4 to 6

- 5 to 6

5 to - 7

- 5 to 8
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TABLE 74.--Continued

Year Aggregate
Demand

Existing
Stocksa

Total
New Teacher bRequirements

New Grads
With Initial
Certificationc

Gapa

09 HOME EC.

1971/72

1972/73

1973/74

1974/75

1975/76

14 OFFICE

1971/72

1972/73

1973/74

1974/75

2975/76

17 TRADE AND

1971/72

1972/73

1973/74

1974/75

1975/76

39%

Low
High
Low
High
Low
High
Low
High
Low
High

Full-Timerse
1109
1172
1186
1289
1269
1418
1358
1560
1453
1716

39% Full-Timerse
Low
High
Low
High
Low
High
Low
High
Low
High

891
942
953

1036
1020
1139
1091
1253
1168
1378

984
1012
1053
1113
1127
1225
1206
1347
1290
1482

791
813
846
895
905
984
969

1082
1036
1190

125
285
133
309
142
193
152
213
163
234

100
129
107
141
115
115
122
.171
132
188

INDUSTRIAL - 39% Full-Timerse
Low
High
Low
High
Low
High
Low
High
Low
High

673
711
720
782
770
861
824
947
882

1041

598
615
639
675
684
743
732
818
783
900

75
96
81

107
86

118
92

129
99

141

279 6 to +154

309 0 to +176

319 +126 to -i-177

331 +118 to +179

344 +110 to +118

562 +433 to +462

639 +498 to +532

644 +489 to +529

689 +518 to +567

715 +527 to +583

159 + 63 to + 84

180 + 73 to + 99

214 + 96 to +128

256 +127 to +164

283 +142 to +184

a Stocks from previous year,"less 5% for attrition.
bAggregate demand minus existing-stocks. Inclusive of additional

positions and replacements, also full-and part-time.
cNew grads with initial certification, less 30% not entering teaching.
dDi newfference between grads and new teacher requirements. Plus (+)

( -)indicates oversupply, minus indicates undersupply.
eIndicates the percentage of full-time personnel during 1969/70 which

could be applied to the projections below to disaggregate full-and part-time
teacher requirements.
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Since there is no university output of graduates
with teacher education, these posts need to be filled from
other sources, at least temporarily, until university pro-
grams can be implemented to cover the various health
occupation specialties. Our survey indicates that com-
munity college health occupation personnel (secondary-
level response numbers were too small to use) are recruited
from the following sources (Table 75).

TABLE 75.--MAJOR ACTIVITY PRIOR TO CURRENT COMMUNITY
COLLEGE EMPLOYMENT

Employment Number

Employment in Education

1. Nonteaching--(Administrator, Consultant, etc.) 18
2. Teacher, Private School 3
3. Teacher, Secondary Nonvocational 2
4. Teacher, Secondary Vocational 2
5. Teacher, Post-Secondary Nonoccupational 2
6. Teacher, Post-Secondary Vocational Occupational 20

Non-Education Employment

7. Business, Industry, Agriculture 12
8. Social and Personal Services 15
9. Military Service 1
10. Homemaking and Nonwage Earning 14

Student Formal Education Studies

11. Student, Degree with Teacher Education 8
12. Student, Degree without Teacher Education 3
13. Student, Community College Occupational Training 2
14. Student, Private Occupational School 0

Other 18

TOTAL 120
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Office.--There is an apparent oversupply of voca-
tional office education teachers, the magnitude of which
will increase, according to these projections. (This state-
ment does not include general office or business teacher
output, for such was not the purpose of this Report.) Data
from employer interviews show office as being among the
occupational areas having the lowest total five-year need,
thus confirming the potential massiveness of the oversupply
(Table 70). As recently as 1969/70, however, most placement
directors reported successful placement for nearly all new
office education graduates who were willing to move to where
the job openings exis.ted. Annual and Long-Range Program pro-
jections indicated a 41% growth over a five-year period,
which is considerably below the 74% average for all of
secondary vocational education (Table 17) . The preservice
attrition rate among new graduates in office education is
considerably higher than 30% assumed rate (Table 54). This
fact, and the possibility that inservice attrition may
exceed the assumed 5% rate, will tend to reduce the apparent
oversupply, but not sufficiently to remove the necessity for
teacher education institutions collectively to reconsider
their output patterns.

As in other occupational areas, specific subject
areas are in short supply, the most obvious of which is data
processing. Employers are finding it a bit easier to hire
data processing teachers, but they usually lack desired
qualities supplied by degrees and teacher education.

Replacement of persons with substandard certifica-
tion is no longer a problem 4.n office education, since
existing stocks are almost exclusively regular certifi-
cate holders. Office teacher education has reached the
enviable position where it may shift emphasis from
quantities of personnel to improving the competencies
of its existing inservice teachers, and to being more
selective in preservice output specializations.

Trade and Industry.--The output of new graduates
appears on the surface to be in rather definite over-
supply (Table 74), but employer interviews clearly
indicated that trade and industrial staffing provided
most of their headaches. The problem is that demands
are for numerous specialties which do not match up well
with the specializations possessed by the new degree
outputs. There are many specialties for which there is
little or no preservice output from universities. As a
result, persons must be recruited from other sources.
Specifics of this situation are reviewed later.



Pi 0 rt'Pi

CD CDPj
rh mCrt

(D CD< Pi
H V) I 0
CD (D It a
0 H.
rt <
(D (D 0

J Fj h
Cr) d-

i-PI 0 0 0
II 0 0
O 0 rt
5 0 0"0

H (1:1

rh hi hi
0' it Pi
(D O< rh

rt
0"0
(D(1)(1)

O hi hi

rt
0

H. H. H U)
O tY MI H. 0 (D IA (t a 0 0 rt I< rt4 0 a 0 a h i J O I-h P ri) 0" H. Cl) < II

(t U) MI a rt 0 0 rt 0 1-1.
rh 1-,. 0 0 CD (D 0 < 0 0) 0 M 0 a
CD < s-- 0 hi (DPIMOMO 0 a P
a CD 0 < 1-;0/ 0 0 II II HI V) 4 rt.
0 rt I-1. 0 r0 Cr) CD H. rt H 0 F.J. rt
0' (1) H. M
(D au.) a) CD (1) 4 I-h 0'4 P 4 0 a

( n W II H. H. (D. 0' H. ow a 0U)Qj 0 W rt rt 0 5 rt It 1.-1 0'a 0 rh a 5 0 1-0-C 0' a H H. I-h CD

rt (D 0 H. CD a U) (D rt. a I< 0 Ft a Fi
rt H. V) 0 H. hi a 0 MI0' 0 5 It 0 '0 a hi 0 MI 5 rt 5 00 0 0 II P 0 0 0 H. rt
hi Cr) 0 0 ri) rt 0 II 0 0 CD
CD rh 5 w rt 0 0 0 0 0 Fi

0 U) rl- Cr) (1)a . ..

rt 0 V) a '0 H. 0 < rl- H. Cl) 0 (I) k< aH F I I1001-60'000'M 0' 0 0 0 0 H. 0 0 0" I-1. II 0 0' 0 am
CD CD (D Cr) a 171/ al-hoo a) Nqi flEn rl- in rt H.maa000aa
I-h a It H. I-1 (D 0 < h 5 '0 H. 0' CD '0 0 a 1-i. w 0 Fi
(I) Ft (I) o H. H ui (I) u) 0 '0 0 H (1) rh hi 0 0' Cl) (I) 0 0 (D a Hh IhM 1-0-<0'Nhi H. h H. rt < rh a 4 rt10 0(1) 0 CI V) Ft. a ok: V) co 0. 0 Ft. '0 0 MI H. U) 0 a a rt H. 0 H. CD a000V)0rtH HLo5 tr rt 0 a) a a (D1-1.0(D0M0h00 rt 0 a 0 I-h hh rt ow (D 0 P k< I-h II Cl) 0 (-) (1) D V) a faJ 0 0 H. (1) p
a) (I) a rt hi k< 0 0 CD I-1. 0' 0 Ft. II 0 I-9 rt 0 rt 0: 0 H. 0' 0 0 hh rt II 5 0 0 0 0 5 rt rh H P Ft. 0 Ill a hi 0I-h tr H. Pi 0 P./ N 5 0 11 0 (1) 0 P) 11 5 (1:1".<00(1)tlairt'<00 0 w 0 < 5 00WW 01-101-1 0 a0 inclaHti'0.' ahi rh H. Cr) (1) (1) t7' rt 5 0 0 HI P M rt CD 0 0 0 (D (D 0 II (I) 0 0 rh 1--10' Ill ti 0 '0 0 hi (1:1 tr.) a a 1-i. rh 4 a w H c u) o(t a .'1-hu1ol-ic 5 4 II 0 0 rl- (D 0 rh k< i (D H a0' :000 (D111J.r1.H.0(1) Pi(DIV-0001.< IlaNall .1=,,I 1100'0
CD o u) PO 0 Wrh(Dk< rl- a(D4 a aH 1-,. 11) al a ahi rt o'a5(1) .'(1) 0 .'ol-i .'rl- 0 illau)PP)PI <111 <0 cc) rt hi (1) Cr) H. 0 0' H. a V) H. 0 rt H. q) H H (I) H Ft. (D t'l0 0 rt H. 0 It I-h Ft. h rh 0 rh 0 P rt 0 rt ..-1 it Fi (I) (1) 00 5 0 0' rt 0' rt 0 0 I-1.000'0H 1140"Hrh ONO Pl00 (D MI (1) (D a (D a 0' rt hi rh 4 0 U) U) (D (1:1 1-,. M N (D 0 II 4 rh 40 0 0 hi 0 0 0' hi 4 k< hh 4 rt hi ..-1 a hh (I) CI H. (1) H Iinrh0 al-a (tMCDP (1)(1) 0 MI H. MI '0 tv 0 0 0 P 0 7zI< 0 II rh a a CD X a qi 0 4 II U) 0 '0 II
(1:1 0'4 0 0' II rt I-1. a (1) H. CI CD 0 ('') (1) 0 P 0 hi (1:1 0' a) CD ow 0Fi 0 0 CD I-1. a rt 0 0 am 01-oH0o0a au. (DIIMIIMPO 4Cr) 0 (1) Cr) maorta H.maommo .....0 CD 4 V) RI < CI CIH. P V) < II 0 (I) 0 I-1. 0 a II ri) II II I-3 (D 0 0 (D V) (I) k
Ct ri pi 1-ri (;) , u) 11 13.1 a P 0' ICY (D a rh 0' Pi. 5 rh H. e-44 M It rl- hi 1-0 Ftikcpi-i.wa0 rh rt 4 1-1.13J(D4 Ha H. 0-(D (D hi I-P0 5 0 h 171/ II50 rtaall(DIJ. H N'T1 0H1-1.11 H0a(Daa'0110r1-004 '0 0 a rt rt o I < a o a l o a C r ) I-h ( I ) k < 0 ( D (D rt 5 0-' 0 Hhi H 0 MI I-1. a * oolia Ct oo am H U) 0 5 4 (D I" IIa 0 CD II 0 0 (1) 0 H. tr II rt '0 rh ri)akc oo5 away) okc (1'1-J11110

0 0"k< (D a 5
(1) rh (D It a CD

CD II rh CD (D

0 0 0' hi 0
Fi am am
(DI-o 1-1. 5 0
(D (I) 5 Pi 0 fl
'0 h I-00 h 4
ri) 0 '0 (D 1-,. hi

k< H. 11/ 0 ap.mcni-15aa
013./0(DP./00

h (D 0 rl- V) a
a a rt 0 rt rt4 II II CD

a tr tr 0 (D 1-1. En

1-1. 0 I.< < a
0 rl- (D H

I Ft COM Hk<0 04Marl- 0(Dhug..,10 5
h CD II0HI-ho 0 ow h 10a 0 - H. rt P1E-FlbFli (D (D rt

(DH Mrl.N0'0(D0
5 0 H PCD0 hi V)
(D u)
O 0cot3' <MONO CI)
rt'CD CDrt'F'FlrtHFl 0'C1)00)0(1)0)(1)P 0

CDCD 04 u) (1)

0 11 FCD 'F0ItPj
'0 P1P1C)F .

I-h H 171/ rt
0 0 (I) 0 rt h
P1dFlF1 11/ I

rt H I Cl) 0 0 Pi
CDCD a 0 (I)

in 1.4 rh CD 1-1. rt
0 0' 0 . 5 5 (D
h CD II '0 '0 11/

CD rt rt H P1 0
h h 0 0 0'

(1) k< rt (1:1

hi 4 II (I) h
5 0 (D h 0

O 0171)d-0)00W
O II P

h h
hh (D rt P

h
CD h 0 0 P1 h It 0

CD 171/ 4 h
O '0 rh PjP1C) 5
O PH.PJ (D

rt P1 0 0 5 rto i aoo
4 (D Cl) 4 0
(D 5 0 rt 0 0

(D rt 0 0 It
(D 0 0' 0 0 (I) 5
h rtFl U)
N U)0(1) <CD
H 0 4 CtCt h
H (D

k< 0 3CD CD P1 (D 0
hi Cn 0 0

h
rh P CDCDCDP10)FlF-

I-CDCD (DP hhhh0'
U) < 0 V) CD ao

IVO 0 0 4 M P
H (I) 0 P 0 0 aa
m0(1) u)

171/ 0hhaa '0171)(DU)4
h 1--1 0 h 0) 5
O rt rt U)

CD <CD P1 rt
U) h d V) 1-1 Cr)

171/ 0 rh
PI 0 rt 0' kg
O 0 (D 0 P U)
JPCfl 1-1.

(D MI 0 0 I"h h drt0rtFl
(D (D it a

0 II P
O P10 (D

I MI (1)

Fl
ri)



>1 H I all. 1-1 a)
U) 0 tn U) W 0 . tO 1-1 0 tn 0 U)

F E .0-1

4-) erl MI

W 0 E
rd 0) H

W 111

0 4-) N *1-1 .1-) 0
0 kr) tn iti en iti

W F-I W 8 4i t
E 4 W
R1 H

0
W

-10t:1)4 R1 H4-144-I 00
R1 4 )4 W 0 4 4 W 0 0 >1 (1) 0 4 0 .F1 4-1 r0 4-1tn 4-1111 0 EW

W 0 > 4-4 0 W ( 0 H 4-1 ri R1
W W 4-1 4-1 W

RI r1 0 W w rd W H U) RI U) -P E '14 r -1001`..X tn-1
H 4 U) >1 P b) 0 r1 W E a)

1 fal 4-1 M r1 4 0 4-1 04 H H 0 (1) r0 )4 P
4-1 4 4-1 W I-1

H 0 RI .0-1 4 X
RI R1 4-1 (1) .1-1 H r1 0 >14 0 H (1) R1 (1) tn 0 W H 4-) W r0 (-1 4.3 R1 0 H .0-1 0

R10).r1 WO(1).1 .0-1

O W-POITIWTHI) HH3RSE0H 0 W 4 114 4-1 0 r0 0 0 U) a) .0-1 H 0 bl
R1 .F1 W 4J p4 H a) Rf Ri Rf o ',I o4 .1-1 .F1 0 0-1 .0-I 0 0 4-1 U) W 4-1 0 >1,0 -1-) 0 bl a)
1 0 -P E x 0 -1-) 'r1 0 >1 (1) 0 -1-) 04 (1) 1-) 4-1 R1 (1) 4 (1) 4-) o a) -P o 0 p4 X A.P .0-I 0 W
>i-POR4OWOR1 a).P0H OR104.-1 W .,-1 4 0 U) r0 0 W (xi 14
H 0 RI 0 0 4 rd 4 .1-1 .F1 04 R1 0 0 (1) 0 r0 H 0 4i RI 4i I 0 -1-) W U) rd U) -1-) >1
04 4-1 0 H .0-1 , X U ) .0-1 0 4-1 04 W 0 )4 4J R I R I U ) .0-1 I U ) W RI -P -P W
c14 1:31 W .P RI H .rl ili 04 r0 0)1-111/ 0 Wo-1 4J W 4-1

W 0 0 0 .0-1 >
.P .1-1 4-1 RI 0 It1 ri (1) 4

Or0 >R1000 H 0(/)4-1WW>0 0-P4 Ull-1,-,0r0 04 0U) 00a)0 was .0-1 4 CO-I .0-1 E 0 0 0 .0-1 It/ H
r011-1H(1)(1)

>10-1011/00 0 a) r rd W do 0 0 RI
RI RI rd .0-1 0 3 4-) > a) o H .0-1 I-1 -P W 0 P 4-1 W 0 0 0 H 0.10-INWENER1W

R I 4 rd W 0 0-1 > 4 R 1 4-1 R 1 0 R I cn 4 0 0 0
(1) >1 0 r1 4 t:1) 04 0 .F1 'II 0 r0 r1 0 W (1) W 0 4)

WO 00.0-100 )4 Ot:10-10R1 OR1(1)4-1 (1)(1)H0)(1)40 H
t)) .F1 )4 .F1 0 4-1 r1 (1) (1) R1 W 0 0 .P .0-1 U) 0 H W It1 00W0MW 0

00004-)>1.0-1(1)
0 M 4 R1 H R1

0 4-1 a) > 0 R/ R/ 4-1 4 W r0 4 .1-1 .F1 cal-100011100 0 -i -P 0 04 -0 0 0rtIrti 4-1W 0
RI ta -0 $4 R1 4-14-10H4J00(1)r1r100R/0 (1) (1) W 0 H r0 r1 0 H t1) 0 0 0

(\1 b) r1 4J (1) W W 0 0 R1 0 11-1 r0 0 44 r0 (1)0r0(1)0 a) -P
kr.) X al ca 4 04 r1 0 0 0 R1 0 R/ >1 0 W R/ W 1 0 0 t)) .F1

0 4-1 ''''' 0
U) 0

.F1

4-1 U) RI H U) W H -1-) , ,444

H 0(1)104-10 r0 -1r0W .owr1 H0440 4-1 RI R1 W 0 R1 r0 4-10)-10111.r1 , MA

4i
4'1 W 0 0 .0-1

0-1 0 4-) W 111 RI CI) 0 rd
W.1 OWWrd3040 OU)R1

CI) 04 0 -1-) 4 H
W

(1) w 4
0 4-1 H 4-1 >1 R1 0 R1 1-1

rd tn 0 >14 1a)T1 (T) -16) ror0

0 0 W00>O4J 0.-1 04t14.0-1 0000W4-10 .0-1 ITI RI ri E W W >1.0-I -P RI
0 .F1 0 0 0 R1 04 R1 4-1 a) R1 R1 4 (1) 0 (1)

4 0 0.1 0 H 4 W a)
O 0 W 0 >-1 RI 0 4-1 W > )4 tall

I-1 (1) 4.) a) .P 0 ( >1H RI 0 3 U) W $4 -1-) RI .F1 In 0 ri RI W 0 (1)(10 -1riOtPW(I)r0
> I 0 R 1 1 1 ) 4-1 0 4 J 0 0 H O W ( 1 ) 4 0 0 U ) W 4-1 0 0 0 W 4 4 (IS W .F1 rd .1-1 .0-1 U) 44 0 1a4 4 0$40-P4R100.r1 4Jr1004-10r00r000 0 E., 0 11-1 .F1 r0 4-1 0 Z 1-) X 0 U) W r1 X 4J R1

4-1 0 .F1 .F1 0 4-1 .F1 c a W rd 4-1 0 1 1 1 0 0 4 R / W r0 W f a l ..P W )4 R 1 0 R 1 W W 01 W 4 W

t. i
1.)-1)-1W0 P.0-10 11.1.-1(1)0(1) >1.rn U) 0-00W-PU) O., 4-) a) 0 o a) -1-,-

0 0 1-1 R4 -P CI) 0 w 0 1-) -1-) t1) -P 0 r1 E 0 4-) W W U) 04 4-1 0 0 (13(140WHO00I-IW000R1)-10 >-1>-14-10.r1 R10004-14 R1 1T1-1 0-1(nr1(1))4U)0 44 0 tn 0 0OHNOW
.r1 0 H r1 4-1 U I t 1 .0-1 .0-1 .0-1 4 - - ) rd $4 F P 4 W RI H 0 W 0 WO -1(()OONWE

4J H 4 04 0 0 R/04-10 WOO 0 H 0 tn 0 E E 4 4-IWE cn 0 .0-1 W It1 4-1 O W
0 WU)Q4W0H E0 r0WH rOW)-1U) r0R10 0 >-1 a) 4-1 0 Ri (1) 4 W 4-1 t:1) 4 4 W 0

.0-1 ,Q It1 erl H E CI) It1 H 4 U) W ,O RI W CI) 0 )4
)4 (IS (IS 0 1 0 r0 .0- eIS 04

0 4 -1- (1)-1-13-100
.0-1 4 U) lt1 W 0 It1

0 >1 tn 0 0 0 W CA R
0 U) 4- 4 r1 W 1 rl (W W W -1

I

W $.1 R/ H R1 R1 H 4 H H
R4 R4 0 *1-1 U) 0 a)a)a)r-Lp cn R4

I-1 4-) U) W 4-1 4-1
U) 0 0 IHRIU)HWOI4-) r0

4-1 0 W U) W > 4-) W H W II/ rd
U) u) 0 .n a) tn W H
I -1-) d',P CI) CI) 0 -P 04

E d
W rO W 0 -I-) rt1 0 0 WH 4 RS .F1 W 0 0 0 >1 4-1 0 0 -1 .F1 t)) R1 S-1 0 )4 W 4-1 0 W 0 0 (7) 4-) R1 W PO 40 1-10R/

1t1 U) >14 0 0
W 0 H Q4 0 .0-1 E rd 04 0 > -P 0 H 3 0 4 .0-1 .0-1 0 E .ri 0 0 0 0 U)

H H ( a) .0-1 04 4-1 4-) >1 (1:3 .0-1 01 0 4--) N U) W r4 U) 0 0 H 4-1 .0-I 0 H 0 0 0 0 W

P OWEW>P a) po-i .F1 0 EW,OW W.P.POH fai W 4 4-1 ca 3 bl W P 1 .0-I W W
4-1 U) 0 W E .0-1 g 0 04 0 .r-I It1 00U)W0-1U) W U) W

0 4-) .F1 W W 4-1 I-1 (1) I-1 0 HOP.Hritn40 ..-1 H I-1 R/ W 0 H W M 1=4 1 4 24 H MCI) :PH Mtn (nR1 iTit1 rCIO

(1) 4-) H 0 rd W 0 0 0 W T1.0-1 0 .P 0 (130-10,001-1
U) 0 U) 4 0 $4 4 W

H OEWWV WR (1)100 U) rOW'r10 00 4J 01 0 44 W RI g 0 4-1 U) R1 t)) ..P 0 4-1 0 0 0
O W 0 $4 a l - 00 -P W O W

u) Z fai E-i .0-1 4--) U) ( U) .0-1 4-) r-1



T
A
B
L
E
 
7
6
.
-
-
P
R
O
J
E
C
T
E
D

T
O
T
A
L
 
P
O
S
T
-
S
E
C
O
N
D
A
R
Y

T
E
A
C
H
E
R
 
R
E
Q
U
I
R
E
M
E
N
T

R
A
N
G
E
,
 
D
I
S
A
G
G
R
E
G
A
T
E
D
 
B
Y

O
C
C
U
P
A
T
I
O
N
A
L

C
O
D
E
,
 
1
9
7
1
/
7
2
-
1
9
7
5
/
7
6

O
c
c
u
p
a
t
i
o
n
a
l

C
o
d
e

1
9
6
9
/
7
0

T
e
a
c
h
e
r
/
S
t
u
d
e
n
t

R
a
t
i
o
a

0
1
 
A
g
r
i
c
.
,

W
O

0
4
 
4
4

1
1
3
7

0
7
 
H
e
a
l
t
h

1
1
1
2

0
9
 
H
o
m
e
 
E
C

1
t
8

1
4
 
O
f
f
i
c
e
.
.

1
8
3
6

1
6
 
T
e
o
h

1
t
2
0

1
7
 
T
&
I

1
t
2
0

1
9
7
1
/
7
2

1
9
7
2
/
7
3

1
9
7
3
/
7
4

1
9
7
4
/
7
5

1
9
7
5
/
7
6

L
o
w

H
i
g
h

L
o
w

H
i
g
h

L
o
w

H
i
g
h

L
o
w

H
i
g
h

L
o
w

H
i
g
h

4
2

4
8

4
7

5
5

5
1

6
4

5
6

7
5

6
2

8
8

9
3

,
1
0
4

1
0
2

1
2
1

1
1
2

1
4
1

1
2
3

1
6
4

1
3
6

1
9
2

3
9
9

4
4
7

4
3
9

5
2
1

4
8
3

6
0
7

5
3
1

7
0
7

5
7
6
4

8
2
4

3
7

4
2

4
1

4
8

4
5

5
6

4
9

6
6

5
4

7
7

3
6
1

4
0
5

3
9
7

4
7
2

4
3
7

5
5
0

4
8
1

6
4
1

5
2
9

7
4
7

I
-
1

O
N
.

W
4
6
8

5
2
5

5
1
5

6
1
2

5
6
6

7
1
2

6
2
3

8
3
0

6
8
5

9
6
7

5
2
7

5
9
1

5
8
0

6
8
9

6
3
8

8
0
3

7
0
2

9
3
5

7
7
2

1
0
8
9

A
sI

xo
rm

am
O

N
N

IY
04

.1
41

01
01

1*

G
O
v
e
r
a
l
l
 
p
o
s
t
.
s
e
c
o
n
d
a
r
y

t
e
a
c
h
e
r
/
s
t
u
d
e
n
t
 
r
a
t
i
o
w
a
s
 
1
:
2
2
 
i
n
 
1
9
6
9
/
7
0
.



T
A
B
L
E
 
7
7
,
-
-
N
E
T
 
Q
U
A
N
T
I
T
A
T
I
V
E
 
R
E
Q
U
I
R
E
M
E
N
T
S
 
F
O
R
 
N
E
W
 
P
O
S
T
-
S
E
C
O
N
D
A
R
Y
 
T
E
A
C
H
E
R
S

Y
e
a
r

T
o
t
a
l

A
g
g
r
e
g
a
t
e

E
x
i
s
t
i
n
2

N
e
w
 
T
e
a
c
h
e
r

D
e
m
a
n
d

S
t
o
c
k
s

R
e
q
u
i
r
e
m
e
n
t
s
b

Y
e
a
r

A
g
g
r
e
g
a
t
e

E
x
i
s
t
i
n
g

N
e
w
 
T
e
a
c
h
e
r

D
e
m
a
n
d

S
t
o
c
k
s
a

R
e
q
u
i
r
e
m
e
n
t
s
b

S
U
M
M
A
R
Y

5
3
%
 
F
u
l
l
-
T
I
m
e
r
s
c

1
9
7
1
/
7
2

1
9
7
2
/
7
3

1
9
7
3
/
7
4

1
9
7
4
/
7
5

1
9
7
5
/
7
6

L
o
w

H
i
g
h

L
o
w

H
i
g
h

L
o
w

H
i
g
h

L
o
w

H
i
g
h

L
o
w

H
i
g
h

1
9
2
5

1
6
2
7

2
1
5
9

1
7
2
3

2
1
1
7

.

1
7
9
0

2
5
1
5
.

2
0
0
8

2
3
2
9

1
9
6
9

2
9
3
0

2
3
3
9

2
5
6
2

2
1
6
6

3
4
1
4

2
7
2
5

2
8
1
8

2
3
8
3

3
9
7
7

3
1
7
5

0
4
 
D
I
S
T
R
I
B
U
T
I
V
E
 
-
 
5
5
%
 
F
u
l
l
-
T
i
m
e
r
s
c

1
9
7
1
/
7
2

1
9
7
2
/
7
3

1
9
7
3
/
7
4

1
9
7
4
/
7
5

1
9
7
5
/
7
6

L
o
W

9
3

H
i
g
h

1
0
4

L
o
w

1
0
2

H
i
g
h

1
2
1

L
o
w

1
1
2

H
i
g
h

1
4
1

L
o
w

1
2
3

H
i
g
h

1
6
4

L
o
w

1
3
6

H
i
g
h

1
9
2

7
8

8
3

'

8
6

9
7

9
5

1
1
3

1
0
4

1
3
1

1
1
4
'

1
5
3

2
6
8

4
3
6

3
2
7

.
5
0
7

3
6
0

5
9
1

3
9
.
6

6
8
9

4
3
5

8
0
2 1
5

2
1

1
6

2
4

1
7

2
8

1
9 3
3

2
2

3
9

0
1
 
A
G
R
I
C
U
L
T
U
R
E
 
-
 
6
0
%
 
F
u
l
l
-
T
i
m
e
r
s
c

1
9
7
1
/
7
2

1
9
7
2
/
7
3

1
9
7
3
/
7
4

1
9
7
4
/
7
5

1
9
7
5
/
7
6

L
o
w

H
i
g
h

L
o
w

H
i
g
h

L
o
w

H
i
g
h

L
o
w

H
i
g
h

L
o
w

H
i
g
h

4
2

3
6

4
8

3
8

4
7

3
9

5
5

4
5

5
1

4
4

6
4

5
1

5
6

4
7

7
5

6
0

6
2

5
2

8
8

7
0

0
7
 
H
E
A
L
T
H
 
-
 
6
8
%
 
F
u
l
l
-
T
i
m
e
r
s
c

1
9
7
1
/
7
2

1
9
7
2
/
7
3

1
9
7
3
/
7
4

1
9
7
4
/
7
5

1
9
7
5
/
7
6

L
o
w

H
i
g
h

L
o
w

H
i
g
h

L
o
w

H
i
g
h

L
o
w

H
i
g
h

L
o
w

H
i
g
h

3
9
9

4
4
7

4
3
9

5
2
1

4
8
3

6
0
7

5
3
1

7
0
7

5
8
4

8
2
4

3
3
8

3
5
7

3
7
1

4
1
6

4
0
8

4
8
5

4
4
9

5
6
5

4
9
4

6
5
8

6

1
0 8

1
0 7

1
3 9

1
5 1
0

1
8

6
1

9
0

6
8

1
0
5

7
5

1
2
2 8
2

1
4
2 9
0

1
6
6

O
N

;.



0
9
 
H
O
M
E
 
E
C
.

2
2
%
 
F
u
l
l
-
T
i
m
e
r
s
c

L
o
w

1
9
7
1
/
7
2

H
i
g
h
,

1
9
7
2
/
7
3

I
.
'
1
.
7
w g
h

L
o
w

1
9
7
3
/
7
4

L
o
w

1
9
7
4
/
7
5

H
i
g
h

1
9
7
5
/
7
6

L
°
w

H
i
g
h

3
7

4
2

4
1

4
8

4
5

5
6

4
9

6
6

5
4

7
7

3
2

3
3

3
4

3
9
.

3
8

4
5

4
2

5
2

4
6

6
1

1
6
 
T
E
C
H
N
I
C
A
L

4
6
%
 
F
u
l
l
-
T
i
m
e
r
s
c

1
9
7
1
/
7
2

1
9
7
2
/
7
3

1
9
7
3
/
7
4

1
9
7
4
/
7
5

1
9
7
5
/
7
6

L
o
w

4
6
8

H
i
g
h

5
2
5

L
o
w

5
1
5

H
i
g
h

6
1
2

L
o
w

5
6
6

H
i
g
h

7
1
2

L
o
w

6
2
3

H
i
g
h

8
3
0

L
o
w

6
8
5

H
i
g
h

9
6
7

3
9
5

4
1
9
.

4
3
5

4
8
8

4
7
9

-
5
6
9

5
2
6

6
6
2

5
7
9

7
7
2

5 9 7 9 7

1
1 7

1
4 -
8

1
6
.

7
3

1
0
6

8
0

1
2
4 8
7

1
4
3
9
7

1
6
8

1
0
6

1
9
5

1
4
 
O
F
F
I
C
E

-
 
4
0
%

1
9
7
1
/
7
2

1
9
7
2
/
7
3

1
9
7
3
/
7
4

1
9
7
4
/
7
5

1
9
7
5
/
7
6

L
o
w

H
i
g
h

L
o
w

H
i
g
h

L
o
w

H
i
g
h

L
o
w

H
i
g
h

L
o
w

H
i
g
h

F
u
l
l
-
T
i
m
e
r
s
c

3
5
1

3
0
5

3
9
4

3
2
4

3
8
6

3
2
6

4
5
9

3
6
6

4
2
5

3
5
9

5
3
5

4
2
7

4
6
8

3
9
5

6
2
3

4
9
8

5
1
4

4
3
5

7
2
6

5
7
9

1
7
 
T
R
A
D
E
 
A
N
D

I
N
D
U
S
T
R
I
A
L

1
9
7
1
/
7
2

1
9
7
2
/
7
3

1
9
7
3
/
7
4

1
9
7
4
/
7
5

1
9
7
5
/
7
6

L
o
w

H
i
g
h

L
o
w

H
i
g
h

L
o
w

H
i
g
h

L
o
w

H
i
g
h

L
o
w

H
i
g
h

5
2
7

5
9
1

5
8
0

6
8
9

6
3
8

8
0
3

7
0
2

9
3
5

7
7
2

1
0
8
9

4
6

7
0

6
0

9
3

6
6

1
0
8

7
3

1
2
5

7
9

1
4
7

5
7
%
 
O
u
l
l
-
T
i
M
e
r
s
c

4
4
5

8
2

4
7
2

.
1
1
9

4
9
0

9
0

5
5
0

.
1
3
9

5
3
9

9
9

6
4
1

1
6
2

5
9
3

1
0
9

7
4
7

1
8
8

6
5
3
:

1
1
9

8
7
0

2
1
9

a
S
t
o
c
k
s

f
r
o
m
 
p
r
e
v
i
o
u
s

y
e
a
r
,
 
l
e
s
s
 
7
%
 
f
o
r
 
a
t
t
r
i
t
i
o
n
.

A
g
g
r
e
g
a
t
e
 
d
e
m
a
n
d
 
m
i
n
u
s

e
x
i
s
t
i
n
g
 
s
t
o
c
k
s
.

I
n
c
l
u
s
i
v
e
 
o
f
 
a
d
d
i
t
i
o
n
a
l
 
p
o
s
i
t
i
o
n
s

a
n
d
 
r
e
p
l
a
c
e
m
e
n
t
s
,

a
l
s
o
 
f
u
l
l
-
a
n
d
 
p
a
r
t
-
t
i
m
e
.

c
I
n
d
i
c
a
t
e
s
 
t
h
e

p
e
r
c
e
n
t
a
g
e
 
o
f
 
f
u
l
l
-
t
i
m
e

p
e
r
s
o
n
n
e
l
 
d
u
r
i
n
g
 
1
9
6
9
/
7
0

w
h
i
c
h
 
c
o
u
l
d

b
e
 
a
p
p
l
i
e
d
 
t
o
 
t
h
e

p
r
o
j
e
c
t
i
o
n
s
 
b
e
l
o
w
 
t
o

d
i
s
a
g
g
r
e
g
a
t
e
 
f
u
l
l
-
a
n
d
p
a
r
t
-
t
i
m
e
 
t
e
a
c
h
e
r

r
e
q
u
i
r
e
m
e
n
t
s
.



(11-1) 11)(n 11)H11)'0
(D 1 1 ) 0 0' 0 OCn 11 0
0)(1)0100 wow
O rt 00 1-1-0L-1.d.

(D 0) 0 CD

a aCDhiH 0 0 V
11 i H (D
(fl 11 P. V (1) (5) P

11/rt(Drho\00011 1-3
P ft 0 0 (D

(D 0 0 11 '0 Cn in 4 (D
111 0 P. (1)
0 It A) rt rt
11 0 H (D P 1-3 0 a 0
rt 11 a O0)rtCDrt

rt gg troaw
al rh H
11 0 11) J1 (D rt

CnO(1)0) 000
rt rl* rt -.JCDhICD
1(D (1)(1)-,1

0' in 11 - (D

(D 0) 11

O 11 Cn 0 (t 11) 0
rtO(D 00u/
O 0 0) 0 H 1-3 11 rrtrta0 QCDHI0))I-I1 (D (D

H 1CDQCflb (D

(D Cn 0 ftCD 11) ()
0 11 in 0" 0

O ft (D H 11 P. 11) CD 11)

(D i rt (D i Cn jçtQg oirt. gou) p.)

P.) (f) rt 11 g
H V (D 04<

(D 0) 0 rt 0) 10 0 (D
O 11 0 rCD Cfl rt 1.< rt
(D Cn 0 (D P. (D

g a owoisi)
rt 0' 11 0 11 0

rt 0" 0 0' (D 11) Cn 0 (D
CD0)HCD1rt CD

11/ 11/ (D P
O rt 11 in 0 (-1.

0" 1-h (D CD rt () CD 0' 11
(DO 0HFCD
11 11 0) HO ag rh

rt X' a 0 0
(n 0 DI (D Hi P. P.
(D (D . 60 in 11

() (I) (D

O (D

0 H (D

rt

O rt H
0'(D(D(D0(D(DPlPl<01PlCD

() CD 1 P. < 0 '0
4 0' H 0 rt 1-1. 11/

CDCD Po< 0 (D
11 a/ rl* al 11 11/

1-1. 0 in r
0 4 0 0 P.

0 1-1.4 H 0 0 0
rl* Ili H hko

P (D 1-h '0 a
CD P 0 (tC P. 11 P.

Hi 0 0) (D 0 0 0 11
(D P. CD<clCD
DI h a o) 1-' 0
ft 111 (I) 1 (1)11)HO(D

rt 0)11(n 1-1.

<
O 0 0 1-3 in CDCD

(flcfl 1-1. 0 (I) I.<
0) (1) 0 1-1. rt. A)

(I) Cn 0 0 rt 0' in
a P.) Cn 4

rt P P CDrtrt
11iOHQ.CD
CD HoHcno
O rt 11 P. rt 0 Cn
II 1-1 0" 0 111 11)

(D H b H. rt II
P. H CDHCDcCD

o) iti
1-0 11 < 1-1. 0

(D '0 (D rt
0 0 11 (1* 0 c11 (1
rt V 0 0' 11 Di

11) (D rt
Cn V 11
O I-, 1-1 H 0' 0 H
O t< Pi Di 0 0 H

1lCDr
() 0 (D F H tC1
(1) 11) rt (D
Cn (D 0 0 P. (D

(11 11 a <ao
room

H 0 0 0 0
rt in 0 0 4 11) 1-1.

rt 0 It 0
11) (D 1-' 11)

11CD H 0 0 0 rt
1 0 P.

0 0
11) cii

HH

O 10 0' 0 (D
01 1-1* 1-h 0 X It 0' (D

O 11 4 H rt P 111
0 r1 b Po< () ()tiFF-rt
Di 0 1-" 0.) rt 0 It (D

(I* 0 11 111 r P. 110< 0 H in
O 0) rt
0 11 (D O(flOrCDrti
(flHQ HiOO A)

I.< U) 0 CDHII
0 It 1-11--J
o g. g.

0 0 jCD CD (D (D
11 if/ P. if/ Hdcui0
rt 11) (1)

CDCD cs) (1) rt
DI 11 i1 (D 0
O 11) 1.< Cn Ili 0 i-h

IV 0 0 It II
(I) (D 11'

(D <
Cn CDrw1CD

Cn rt 1 0
P. 0 (D CD CD (I) ()F-1hj (D r1r10

(n ciICD
(D o a rt a
I-bI-CDHiCDCD

c/)CDI-1 11) H)
() - (D '0 0 in 11 1-1.

P Cn 0' rt
rt Di H 0 1.<

P 1-1 i (D rt II
() CD a 0 () 0 (t ()
Di in 11 1.< Di 0 0

0 11 4 rt H
0 P. P. CDCD 1

Di It 0 () 0 (D
O 0' (D U) 0) H) 4

a 0 0 0 1 (D

11/ cn
g rt rt

(D a 11 11 a o) a
o (I) (-1. 0

U1 II (D

Al 0 IQ 0 P001\H-t00(n0)
P. - P. 0 rt
O 0 CDH rt 1-1.

(D < (D 11 0
H 0 0

(D cii

rfl

(A P.4 1-3 rt a hi h I- 0 o
1-1.(1)(1)1100A)(1)400 110)

(Drt.0m(D 11 11 CD

rt. (D (D a Cn

(D P. (D Cn 0 0 0
rt rt 0 H. II 0

i-h P (D 111 (D 0 Di r1 < 11
O (D 11 11 1-1* lQ4rtki
rt in 0 (D (D 1.<

(D 0' 1-h 0 0 0 0

(I) rt 0 H (DX 0)0(Dif)
(D 4 11 A) ft (.4 (f)
H (D 0 0 rt 11) 0)4 1-1

11 1.< Cn rt (D
O (D (D 0 LY/ rt 0
<rt0)(D inar1-0.1),
P. 0 11 nj 4 (D 11)a (D Di P

tr HiQ0)cii110 o
a (D 0 11 g g 0U/000f1(DII cn

O II (D 11) 11)

O CDHi rUii(O
O 0 0 0 P. P. op 0 p)

0.1 H 0 0
4 0 (1) (Di< Cn

P (D rt a 11
rt 0 3CDU)

O (I) II 0 It (I) 0 0a 0 II p, k<
w (I) Z a rt II

1-h 11) 0
11 11 01-..0)0 Ocs)(D(D
(D 0 4 0 11 rt 0 0 Cn

H i H
111 1<inH(DatO

rt 4 (D Oki H)
O 0' 0 '0 Hi

CDdd U/ 11 0" I-, 11 1-h 0I1 in0H00()0)0000
0 (D Cn 0 (D 1-0-<
0 (A t< 0 H)

(/) 1-111-0 (D (D 1

0'DIV(D 000rtcnH Hi (1 H) (I* P. 0
(I) (I)

(I) (1) (1* O(I) 0
rtJo 1-0(1/(DIQ
(D ciiCD (D 0

11 11 H LA) 0 0

CD 1 0)
LA)

rtin(D00 Ct
0 X 1-1' tO

It ft H 0 (D

(D (n
1-h c. - (D 4 ft 0

O (D X (D 0.71
O 0 (I) 0

4 0 a) a H 1-3
O CDd CD rtki cii

0) 0 V
P. Ai P. i ft 0 H

(f) Ai 1-h (D
rt a 0 H
O Cn a 0

in 0 0 (D
1-1.10

O Di (1*
in in 0' 0 4 11)
rl* 0 H. r1 rt 11 in

1 0 DI (D 11)

in P. 1101 0
(D 0 4 (D 0 0 0
O 4 11 4 0' rt
0 OPlCDrt

rt 0 0 11 11 (D a
g' t0 U)CD

(I) H 1 <II rrtrtCD (D

1.< CDQPH
1-1. 0 0 0 rt 0

cii rt in a '0
(I 1 (D

Di 11 11) (D a
b0 (D rU)

0' 0 0 (D rt
P 0 Di rt 0

(1* 0 4 H P
0'4 0 11) 1-h in Di in
(D 1-1. 0 1-1 H

N II' 0
(D IV 0
a ft

(D 0' 1 0 11 rt
H rt

P. P. 0 P (D
0)0a0m 1-D

(D (D CD P. P
H (D 0

O < ()
I .< (1) II 0 0 r cii

(D 5. 1-" 0
0 ft

cii 0 0 0
(t (D o

a g' I-h
11) rt

1.<0\0



1

0 1
1 0

4-1 0
P 4-1 H4-) b P 0 rd di 4 1-1H di 0 r 04JCH
u) 03 0 rd 4 tin (3) rt5 4-)0 Q. W U W 00P.10

fli0 di E di diH W 409-104-)H >-CO 0 I-1 0 0 4-1 4-1 A 0 di >14-14-)4 MOM
1 004-1Hbl H 3 4-) P 0 0 I-1 0N 04-)4

tsOH0rd5(1)-1-)00;1V 0 H cl4Rjnj4-1di 0) 0 4-1 r--1 0 0 44dir04400 4-)4-) M 4-) 0 4 V 0O di tii 4-1 0 di 0) E- WW4 Pm04-1 4 0m0tn 0 W
1 4-1 4-) Hdi 'CI 4-1 4 E r0 H00 04-100r-14404-4-) 0)

ti) 0 44t.o
>14-1 0 u) 0 a) 04-100I-1 0 0) 01-(-1 tH t:11 0 4 H Hrd 4 -1-100000:104.) H-1

4-) W rd0 U) H cZWc 44 HOH 0) /-1 >0400tH0 01 qm-I 0 0 0 0 004 0044WHoStn00
1-100E-10(1)0H019)1 di R. 0 H R4 iirti4-)

,-1 a) 0 4-1 4-) HM4-1 >-.4-)4-1 00100Hul
r0 *ri 4-) c) 0a:10.1a)H 4ir0 Or-1001a)a)

0 r-1 H 4 0) N g0 'CI

0 "4-1 0 tO f--1
(-.5)0 0Htr)30ti) 4-14-1 0 W0flj4J 4 0\ 4 00 a) 4 0 0 0 . HE-1 0 W H

H4)-HEW-1-)0M'W0) 44
P 0

rti H OciiHVQ4r0Vcrj.,i 00 4-)
0)00cou0)>11)001 (a

H 4-1 tn 3-4 /4 40 4
(11000)0MM1100P 4-)

01 W
010 I4Jj Haird0M0) r-10)f=4 R. 4-) 4-) Q H1 0 -r1 0 00 0 R. 0 0 (I)4 -.-1 iciJ0 04-100H4-)

W A far H
0) H

Mt3) 0 04 V 01 0 diW
(VI H 4-1 0 0 0H 4 0 di 0H 0 t31 4 i4 0 -Hdi 0 th I MH 0 0 0

4-) 0 0 0)0 4-1 H -H 0 r-1 4
0 di 4-1

1 H>1 0 E-1 m 'CI >1 O.
H 0 4-)(iiH H0VONW4-1 WU0 0 H0 W 0 (d 4.)V --1 -H 0 dici) 0 A 4-1 0 0 44

rd rti 0 > 0 0 t3)1 W rz
4-1 3 a) HP 0 0ON ul 0 P OA04 3 r-).

IW W ViE44 H H 4-1 0 4-1 0OA
0 0 t..) tH

E-1 0 3W
5 u) 4-1H H

1 diH 0 4-1 >14-100 00wHPni0tT1 00WH (d 0) H Q. 0 -rl4P4aia-ini
rt:5 OcurcI4JP o 4 Wcii H 01 H 4-)

H (d4 4--) 0 a)13\00.(-14-)H00 0 ai r0 ai 0 0.r1 W V 4 0
4-) 4-1 (ii 4-) -H 4

rj
0 4 0)

I (1) tr W4J4Ja) 4 0 4-1 rtiP H H
1 0 WW0 0 P H 4-) H 0014-1

1-1 0 0004 H
P 131 W rd

tnH _HH Ha) -r41

H1V 4-1 WV r-1 P, 0 O.4/-13MOWHX0 0 W $4 4) W

al 8 WU) IR >1 0 V4-) cii >- 0 H H -H H
tti 4 a)H

rd CO V 0 0 44RI 01 tO 4-) 0 00 al) N
-n 4-14-) I-1 4-1 1-I 0 Q. di 0H

4-) E0 0) ri
H 4-1 rd iH trI-HH 0 H H -H 4-)/-1 cii RI 0 (1)

H 4-) g u)di 4-1 rd -H ul U) cz040H00)3 0 0 M
4-) 0 0 -H ti) ttiW 4-) 0 4

1 W'Hcii.H
1 H (J) 110 U) r.n

H4
H H 0
a) El ai 04 0
O 0 >14

-H
1-N-1

4-) V W 3
0) R4

O 000
4-)

r-H cii
0 44 0

rj
0 P 1 rti

4-1 P
M 0 0
(a a)

a) 3 a)
4-) 4-1

4-) 0 0
0 H 4-) 4-1

A /-1
-T-1 0 0

WP 0 W H
4-) WW 0
w 4-) 4-)

0 4-1 -HA 0 H H
1 ,C) 44 0

1 di 4-1

0 CO
0 0 0WHHCOV 0.0 M > A -HrC) 11 4-) ,0 'ri 4 V)103,--11)0di

4-) 0 .ri W W
4-1 4 WOWOOH 4-) 4-1 r-1 W '0 4 A t:11 di 0
0 0 4-1 4 rd

-f-1
1) A 4

tn tn
H H b

4-) di 0 0k id
w u) 0H u) 0

>1 1) H tr)H k
0. HH H tn .H 4-)
di 4 W H

rd (1)

W fau) 0 04 0 al *H 0 04 P4-) T-1 ..-1 0
(/)

0 V
E WW00011004
WN,i.HH 0 A 04 0 u) VNEU)

4-1 H 00
0 di 4-)> H OWciiw

4-.) 0 a) 4-14 > 0HW 0 0 ca 0 0H W -H 4-1 H cii W -H H
tr)

1)4 0 H .P W4-) M 4-) >H .1-1 -P A
H cs0 a)) 4

k ai 4-) 04 4 H
El 4-1 H>1H 0 H 4V) 0 1 4 0 ti) 4-)0 >I 4-) W H H HOH 40,0ni-H 1-4 E -H 4-1 di N4-) di (1) 4-1 0 ).-1 HH 4 0 1-r) 4-)0404-10)(1)-PNI 0000 44)030\4-10)00 r-1 V 4-) H 1-14-1 W

di A0 H
WW R. 0rd 0 di 4 H 044 O. 0 44 4-1 04-) H 44 -0 4 WH rO r0 H

r---1 0 0 HQrcjWW0W(d'HciiV4J '0 H4 *r-I E 0 P H 0) 4-)4-1w0)4-)00H4WO3VO o 4-1OW0 010.1 00 4) -H H 0 0 0 0.-H 0 X 0 u) 4-) 0
01 WO M RI1 4 4-) 4-1 0 E 4-1 04-) 0 4 $44 H 4-) H rd4-/ 0 tn 0 al-H H H r-1H H M *H Hrd 0 0 4 0 tl) E-i

0)P .4-) 0 r-1 ul MH 4 0 E r0W 04 0 -H
-T-1H V -H a) a) 0 diH004-114000)0 H 00 rtj H 0 5

Przl0a)44,0a)aird tn H 4-)



01 0 rt ts1 rt Ili (D it (1- 0 1721 H I-h rh rh H. (1- CD EY I-1 U) it (D u) 0 0 0 0 0' (1- (D(.)(1)1-10' hi I-1 X 01 I-6 It hi I-14 fp (0 I-14 0 X 01/400 '1-140 0 1-1000(D(D0' CH.0 0 4 H. (1) 0) (D 0J '0 hi 0 rt 0 rh I-, 0 0 0 0 it rhmhiO(DO hi (1) 0) 0) (D I-i 0) (1- CD 0) H00040 00) rt 0 H.4 (1) I-, (D hi rh (D q) (D I-I 0 C 4 0 I--1 rh I-4
hi N. 01 0 CD 0 I-14 CD 0 CD O'' rl- (D 'IS 0rt 0) hi (-1.1.< H. 1.1) (-1-1-10p)C0J00 0)(1) H. H. -.1 rt u) 5 1-< It 0 HILO (D ;3' (1) hi

H. rh (1) I-, H. 0 0) H. H. H. 1-1 EY U) (1) rt. (z) 0' H., H. (D .... ti) 0
u) (1) 0 u) U) CD P 0 0' 0) 0 0 rt. 0.1 IA ri. En 0 0 0 H. C40(D rh 001-3 (Drhi-i I.C1 00 C) 0 0) En Z p)..' 00P(DO 0(D

hi 0) (D H. U) CD rh CD 0 h (D (D IA 0 0 (D CY(1) 0000)0 40 h 0 It 0 rh h C 0 It 0 H. 0' 0 h p;I .1 0) 0.1 001--I rt00E1)(1) 0'0 I-, En 4 rh rt I-, al (D I-h (D ) rt It 0 0) H. 0) it (D (..n EY H CD
0) (D 0) H. I-, H. hi I"< (D 1-1 rh 1-1 0 0 0' 0 o\O 1-1 rt 1-1 I.< (D H. H. 0) 0) 0) 0 0 0 al0 0 u) 0) rh rh 0 (D al 0) 11 (D 0' I-I Ed I .1 (D 0 11 ft 1-1 it h u)hi 0 hi itEn(1)()Ena) 0'4 0 0' I it En IC 0) 0) En 0 0 (D 0 0 tY I-i H 1,1 kt: H. rt 0

(D hi 0) rh 0 (D 0 IC rt (D rh (D 0 0 I 0 H. H. h %.1 EY 0 H. (D 0.1 0 0) It rh hi 0
01 01) rh 0 0 H. I-i al hi hi It al H. hi 0) hi ft 01 I (0 rt: .14 CD 0 0 H. U) 0
<1 (0 ft (0 I-1 N) 01 u) O 0 (1) I-h H. 0 H. rt 0 0 (D 0 1-1 H. En al (D (1) 0 hi
(D H. (D 0 U-1 0 1-3 iLli-hpami-chp.ot-th OCDCD 0,w5 4 I.J. (D 0 't rh En
hi (D 0 0 0) rh do 0 (1) I-h 0 0 0 (1) (1) 0 .H. 0 h (D 0 0 0) hi I' H. 0 P 0 0) rh t-I Di H. (1)
0) 0) 0 hi H. 0 0 hi H. I-, En (1-90 0 H. hi ft 0 0) ft 0 0 I.J. hi (D 0' 0 hi 0 0 (04 0 h rh I 0 h hi 0' 0 hi 1-1 0 (D 11 En (D 0) 4 0 U) 1.-I. 04 0 1.-I. 0 U) 0. 0 C H hi H. 0 H. U) 0M 0 11 0 0 0 al 0 M I 0 hi hi hi ft I (D H. 0 U) (D 4 (1- En 0 0 4 0 rh H.0 C 0) 0) 0 hi I-I. I-1. rt H. (D U) H.Iti C (D Pi (1- 0.1 0 11 H. H. rt I 0 0 hi 1-,. H. IY I 4 00 hi (D rh rh rh EY 0 0 rh (D H. rh C 0 U) (D H. al W (D IC H. 0 u) 0 (D I 0 H. 0 H. (D 7cI It
I-h 0.1 (D (D 0) 0' 0 IC (D 0 hi (D 0 al C hi 4 (I) (1) H i-IJO (1) H 0) (1- 0 0H.IC 0 H. rt H. 1-1 (D rh (1) 0) 0 C 0) 4 0 al H. 0 1-1. X (1- I-i (1- al u) u) 0 0' N hi00(Dh00Cr-h En 0 1--I (D 0) IC En al (D 0 (1) al (D 0 h 0) 0 (D IC (1) l'< H. 4 H. 1) I.C1(D 4 0) h (D (D 0 I 1-1 it 0 (D I-i I-I (D al P. 4 0 En hi hi I-1 rh 0 0 0 (D U) F., 0) H
P. hi ft It CD I o Ai (1) I-I PJ Fi ' 0.) 0) H. it rh hi 0.) rh 0 (D 0 h 0 (D 0 En fp H.
hi rh U) 0' rh hi 0 (1- 1-3 0 hi hi I' it ai hi hi rt. 1-. P. a) o) a (I) (D o HI rt rh rt 0 it hi 0 H. co
1-1 0 (D 04 0) (D 0" hi 0) (D U) (D rt hi 4 (D H. 0) 0 (D U) hi H. H H. I' hi (0 0' (0 hi 0) tr-1 N

l'*< 0 (D 0 rh 0) (D 0) I--I 0 4 0' 0 0 0 0 u) (D U) h H. C I--I (D (D (D a o It H.(1- 0 rh (1- (D hi 01 (3' 0) W I-1 *4
a H. ''' (D 0) (D 1.1) X X 0) 0) kg G ti

(1- rl- hi (-1- 1-I. 0 (1) P (D 0 (D 0 U) rh H. it 0 En (D H. H h C (D I--I al 4 It It 1-C1 04 I-, I-, hi 01 40' al 01 (0 0 0 H. (D 1-irh( cnA H. (1- H. H. (D HIC
p. 0.. 0 fl,,, .... 0.)

0 21 :-. g g (9) i.., t2 g 3
frn (D IC H U) 0 0) 0 0) 1-c a 01

hi (0 (D 0' H. H 0 (1) 1-1 (1- H. rh U) ri U) 1-1 rh H. 0.1 It0.5 0)0gitpc)j gcnoAcElyjr;,t.ita) hi Fi) tt W I' 01 0 ft H. hi al ft 1--1 It (0 0 hi0 'IP< 0 0 (DEnr1-00'(D0 hi X (D
1-1 hi ( D 0 . I-I 1-1 rh H. 0) 0 0 ( D U ) 0 0) 0 ) H. u ) to rt. U ) H. 0 0 0 rh CD u)h C (D 0 0) I-; (D 0) (D (1- rh cli 0) (D 0 0 0 0 En hi (1- (D (D EY 0) U) it C. 0 (1- LI. 0' u) (1)0 IC al rh I-I rh 0) 0 0 IC H. I--I U) 0 EY 0) 0 0 U) 0 H. 0 0 hi CD 4 0 H. 0 0 IC , (D (D 01-1 (D H. .) p, cint 5 hvng P4 rE:it: g iv trcl (1) (1) H.

I' hi (3' It 01 I

ft (0 0 0 I 1-3 0 (1)

al O'' 0 0 0J (-1- 0 0
rt
H.

I I-i 0 (1) 0) - E-I H. H. Pi Di 0) 0 0) 0) 0 0 (D I-I. (D It (1) EY (D H
(1- H. 1-1 0 IC (1- 0 0 (D rh al 0 0 0 0 4 0) H. 0) 0) 0) hi 0 0) 0' 01:0010) 01-1000 4H. 0 rh hi 01 01

pi
l'< 01 H. 0 4 En h 0 rh C hi 0 hi 0 4 0 0 (1- CD (D 0 rh 0 a

rh 0 H. EY 0) 4 1-1 rh (D (D rt H. 0 (D 0) rh 1.4. (1- 0 I--I rt H. U) hi
(D (D rl- 1-3 0 (1) al >I I al hi 0 H. 0 al 0 0 II I (1) H. (1) rhICET)1100K) 0)(1- 0)
hi hi 0 ( D 0 , ( D I-, 7 c I H. 0.1 (D h (D tY h (D 01 hi H. (1- 0) 0) 0 0 (D 0 0 N) h U) (D 0u) C (D W H. rh 0) rh H. 0) h En (D hi 0) rh 0 al 0 (D H. hi En 4 (1- (DU)0-0rt hi aiH. hi 0 H. 0 It 0' 0 0' I 0 H.. H. 0 tY (D rt H. hi 01 ' rt. 5 I-i (Dit (D 0' En hi 0 4 0' 0 0 0 hi "i' (0 04 0) 01 0 pi ai
(D (D 0 0 (D (D (D 4 0 I 4 hi fp (0
hi (0 hi I til al rl. u) (1-a 04 IC rt 0

I IC



a) al 11 a) H
(I) u)

(D

Fl
g g Fr,

P. rt. 11

CD CD

4 (D
01 (D 0 1-3
(n CD 0 (n

0.1 rh rt. (D

çt 0 OJ
0 0

(1) X P. (T)
M 0 rh

X
rt. 0 1-1.1.< 1-3 11

O do (I) P a) (1)

O rt(0bQ
H H

(n rt. 0 0.1 CD I-
(1.4

11111 rh (D

O P IA q)
11 rt. rt. (D (D

rh WO rh
11 1-3

(n 0 0' It
p, ai 0
1-1 11

O I-1 () Pi

H O Fi iH.Q 0
(D

O 01 ç)jFI
0 a) (D

I-I. 0 () al
0 a) 0' 0 ID 0.1

rt. rh 0
V (I) (D

(D 0 I-. rh
(D It 0 al
ID 0 () 0 (Did

al 0
(s)

rh
<

1-3 N. (1) 01

0 0 0 P.
M I.< 0' rh

(D 0 (D
111o Fl 0

Fl

it 11 Li. 0 u) u) g rt V 1-3 1-3
0.1 a) a) (D a) (D It N (D to P. I.< (D 0
0 rt. M ILI al 0 0 1-1. 0 111 rh
I-1 M (D 0 0 0
rh 7c1 1-.. P. P. 0' 0 4 Fi H

(I) 0 Fi It 0 (1) It 0.1 II 0 a)
Ili ILI 0M110M111 rh11 I-1.11
N 0 p) 0 M (D V 0 0 (D (1) Ri
0 H H(1) H 0 (1) I-3 0 7i 0
trl II 0 I-h rt. (D I-1 "0 (D rt. (D I-1
11 (D "0 rt. rh 0 (D rt. 11 a) 1-1.4 rt.
111 (DM011a) (D00 00

(D 11 (D () 0 !1I I-1 0' 0 P. II
0 M A) u) f» 0' 0 (D (D 11 al

1-3 rh 0 11 (D R4 (D 4 0 0 0 hi
E(D M 0 M 11 a) It (D rt.

01 0 '7:3 P. M P. hi (D 11 (D 0/
0 1-h (D al 11 0 0 1-3 N. 0.1 (D 0 rh
0' 0 I-1 (D 0 I-I. al 01 (I) 4
(D 11 I "0 I-1. M 11 1-.. V rt. rh 0 M 0

In Z 0 0 0 Fi a) cli 11 11

(1) I airt.f1),Ticn (DOM
(n (1) 1-i rt II 0' -4 0 0
rh 0 0 0 11 0 co rh 4 a)
0 rh 0 11 ch 0 0' 0
0.1 (I) (I) I H hi rt.
(D 0 rt. fil rt. 111 I-. (I)

0 '0 ID P.
rt. 0 (I) 0 V (D P .1 It

0 1-1. 0.1 ( D ( 1 ) 0 0 0
11 0 11 (I) N 11
I)/ It 0 01 "0 0 (0 -4
rhi)(DOM0M(D0111
P. 0 0 Fi rh 0 (1) 0.1
0 rt. P. P. (1) (D I-1 rt. V 0
M 0 0 I-1 0 al rt. 0/ I.< H

hi H 0 M V rt.
MI01110rt. HO

11 11 (D 0' A/ P. 0 <
O I) I.4 H a) II u) a 0
rt" 0

(D I0 al
(D P. (D a) Fi cli A1 Ch

Fi 0 li Z (1) rh I-'
(D M 0 < "0 1-.. I-6 0

rh 0 111 0 0 0 0
0(1.0<M11 0 a)
P10'00.)rt rh rh 111 I-1
0 (D (D I-. (D 0' I-1

M H I-' lai (D (D

"0 (D 0.1 01 I-h al
l'i () u I-6
O a) Fr, 0 o (D 0

1 0 hi Fi H A)
0 P. rt 0, I

V I rt.
(D I.< (D

M (D. 0 0 0' rh 0 111 < I-h rh
0 IIITiO(D01-10/(D1-11-..a)

P 0 0 In rh < (1)< Hri (D 0 0 (D (D X (D
(D 0 I-I. < 0.1 I-1 (D

I.< 0 rt. (D (D rt. A/ 0 V
(DpJrrh rh 1-1 0 0
11 I-1 (I) fl) (D rt. rt. M
M 0 0 II 0 0.1 rh P. 1-3

0' 14 111 al rt. I)/ rh 11 In
0 M M 0 V LC 0 (D

0 rt. rh 111 I-h rh (D 0 I-.
(1) 111 H rh 11 0 P. 0 rt. P. rt.
111 1-1. 0 1-1. < 0 0 0

0.1 0 a) rt" 0 I-(D<Fl0Fl(Dcr
(D rh kg 0 111 (D I-1 a)

(D 0.1 P. (I) I.< I-1
0,c'J Fl0(D M p)

I.< a) It < )111, 1-6 Ch1-1(DP.00*<0000
0 0 al 0 I-1 0 0 0

0 (D 0 0 (D 0 (D P. 0 a) M
O 11 (I) kg it a) 11 I-1 0' 0

M (t I HrO (D I-1. 0
rh 0 Fi Fi ft (n 0' 0 0
O 0001M (D (1) I-' rt"
11 0 0 0 II 0 M
(I) (D (D 01 "0 0 It

I-1 0 I-1 a) (I) 0 0
0 cn (i) 11 0 11

01 al (D 0 11 rt. rh 1-h H H
(D It 0.1

1 < 1-h (D P. I-I. rt. I-1 (D

(D (I) P. I-1 11

r1.1-.M0 (I) I 0 (D

0' 0 (D rt. 0 I-. (D

m 0 (I) (D I-6 0 rh
,(1)1 0gu)Oui (D

(fl(D' rt. (D M It rt. I-h 111

rh 0 0' 11 0' 0/ It 111 0
111 rt. rt. I-6 0
rh m 111 'r!.1 11 (D

11 0 GI 11

110rhMrh (1.00
O 0 Fi 1-61 ail-1100w
It V M rt. 0 rt. 0 1-h rh

P. M al "0 M (Dr1Hi
O Fi (D (D 0' 0' It

111 111 (11 (D

111 (I) (I) M M rt
(I) 0' I.< M

(D hh
O 0 0' Ri (1) (+I 11

< I 0 0 I

rh P. rh
11 0 (D

(D 11 a al
a. 0' (n 0 11

'0 0
fD p.E

0
0 (D
0 1-3

(D 111 111 (D (1) 111

1 Mrt.1-10 HO V
rt P.

I-1 0 It 11 (D

IQ 0 01
o'CD 0 UI

PJHVI 0 0
11 rh
rDi Mo

Fi P.
It 0 H

0 0 (D P. 0 rt.
rt Fi

(D (D Fi 0
O (D (1 al

Fi Fi 0
0 (D 111

Lo 111 0 rt. (D

FldPrFHD Fl(0
O 1-' (11

0 P. (D

0 rh rh X
0 t1J (1)

O 1-6 111

0 rh rh
rt.

0.1 rt. I-1 IA

O I I.< It I-1 14P1r0H rh
rh P I 0'
P. 11 I-1 rt. rt. 111

O (D (1 0 P. Oct
0 (D

LA.) (D t-tiit
(D Lk)

(1) rt.
rt (1)

(DPI
O 0 0 0
1.<(DMI0(1)

0
(1) rh 0 a)

11.a.11

1.< p.
rt.O rt.Fl

P.
0 0
rh 0 P.

111

I-1 I-.

(D



T
A
B
L
E
 
7
8
.
-
-
P
R
O
J
E
C
T
E
D
 
T
O
T
A
L
 
A
D
U
L
T
 
T
E
A
C
H
E
R

R
E
Q
U
I
R
E
M
E
N
T
 
R
A
N
G
E
,
 
D
I
S
A
G
G
R
E
G
A
T
E
D
 
B
Y
 
O
C
C
U
P
A
T
I
O
N
A
L

C
O
D
E
,
 
1
9
7
1
/
7
2
-
4
9
7
5
/
7
6

O
c
e
u
p
a
t
i
o
n
a
l

1
9
6
9
/
7
1

1
9
7
1
/
7
2

1
2
.
7
1
/
1
2
_
_

_
1
2
7
1
7
1

1
9
7
5
/
7
6

C
o
d
e

T
e
a
c
h
e
r
/
S
t
u
d
e
n
t

H
a
t
i
o
a

L
o
w

L
o
w

H
i
g
h

L
o
w

g
.
t
_

V 0
1
 
A
g
r
i
c
.

1
i
2
3

4
8

5
0

5
1

5
3

5
4

5
8

5
7

6
2

6
0

6
6

0
4
 
D
.
E
.

1
1
5
4

3
8
9

4
0
4

4
1
3

4
3
5

4
3
8

4
6
9

4
6
4

5
0
4

4
9
2

5
4
0

0
7
 
H
e
a
l
t
h

1
1
2
0

4
8

5
0

5
1

5
4

5
4

5
8

5
7

6
2

6
1

6
7

0
9
 
H
o
m
e
 
E
o

1
,
6
2

3
3
5

3
4
7

3
5
5

3
7
4

3
7
7

4
0

3
9
9

4
3
3

4
2
3

4
6
4

1
4
 
O
f
f
i
c
e

1
1
2
8

4
2
7

4
4
3

4
5
3

4
7
7

4
8
0

5
1
4

5
0
9

5
5
2

5
4
0

5
9
3

I
-

.
, 0

1
6
 
T
e
c
h

1
1
1
3

1
8
0

1
8
6

1
9
1

2
0
1

2
0
2

2
1
6

2
1
4

2
3
3

2
2
7

2
4
9

1
7
 
T
e
d

1
,
4
5

1
7
5
9

1
8
2
4

1
8
6
6

1
9
6
7

1
9
7
9

2
1
1
8

2
0
9
8

2
2
7
6

2
2
2
3

2
4
4
1

M
O

N
...

...
...

...
a
O
v
e
r
a
l
l
 
a
d
u
l
t
 
e
d
u
c
a
t
i
o
n
 
t
e
a
c
h
e
r
/
s
t
u
d
e
n
t
 
r
a
t
i
o

w
a
s
 
l
:
4
3
.



T
A
B
L
E
 
7
9
.
-
-
N
E
T
 
Q
U
A
N
T
I
T
A
T
I
V
E
 
R
E
Q
U
I
R
E
M
E
N
T
S

F
O
R
 
N
E
W
 
A
D
U
L
T
 
T
E
A
C
H
E
R
S

Y
e
a
r

T
o
t
a
l

T
o
t
a
l

A
g
g
r
e
g
a
t
e

E
x
i
s
t
i
n
g

N
e
w
 
T
e
a
c
h
e
r

Y
e
a
r

A
g
g
r
e
g
a
t
e

E
x
i
s
t
i
n
g

N
e
w
 
T
e
a
c
h
e
r

D
e
m
a
n
d

S
t
o
c
k
s
a

R
e
q
u
i
r
e
m
e
n
t
s

I
)

D
e
m
a
n
d

S
t
o
c
k
s
a

R
e
q
u
i
r
e
m
e
n
t
s

S
U
M
M
A
R
Y
 
-
 
9
2
%
 
P
a
r
t
-
T
i
m
e
r
s
°

1
9
7
1
/
7
2

1
9
7
2
/
7
3

1
9
7
 
3
/
7
 
4

1
9
7
4
/
7
5

1
9
7
5
/
7
6

L
o
w

3
1
9
6

2
7
1
1

4
8
5

H
i
g
h

3
3
1
4

2
7
6
2

5
5
2

L
o
w

3
3
9
1

2
8
7
6

5
1
5

H
i
g
h

3
5
7
4

2
9
8
3

5
9
1

L
o
w

3
5
9
6

3
0
5
2

5
4
4

H
i
g
h

3
8
4
8

3
2
1
7

6
3
1

L
o
w

3
8
1
1

3
2
3
6

5
7
5

H
i
g
h

4
1
3
5

3
4
6
3

6
7
2

L
o
w

4
0
3
9

3
4
3
0

6
0
9

H
i
g
h

4
4
3
5

3
7
2
2

7
1
3

0
4
 
D
I
S
T
R
I
B
U
T
I
V
E

-
 
9
4
%

P
a
r
t
-
T
i
m
e
r
s
°

1
9
7
1
/
7
2

1
9
7
2
/
7
3

1
9
7
3
/
7
4

1
9
7
4
/
7
5

1
9
7
5
/
7
6

L
o
w

3
8
9

3
3
0

H
i
g
h

4
0
4

3
3
7

L
o
w

4
1
3

3
5
0

H
i
g
h

4
3
5

3
6
4

L
o
w

4
3
8
.

3
7
2

H
i
g
h

4
6
9

3
9
2

L
o
w

4
6
4

3
9
4

H
i
g
h

5
0
4

4
2
2

L
o
w

4
9
2

4
1
8

H
i
g
h

5
4
0

4
5
4

0
1
 
A
G
R
I
C
U
L
T
U
R
E
 
-
 
1
0
0
%
 
P
a
r
t
-
T
i
m
e
r
s
°

1
9
7
1
/
7
2

1
9
7
2
/
7
3

1
9
7
3
/
7
4

1
9
7
4
/
7
5

1
9
7
5
/
7
6

L
o
w

4
8

4
1

7

H
i
g
h

5
0

4
1

9

L
o
w

5
1

4
3

8

H
i
g
h

5
3

4
5

8

L
o
w

5
4

4
6

8

H
i
g
h

5
8

4
8

1
0

L
o
w

5
7

4
9

8

H
i
g
h

6
2

5
2

1
0

L
o
w

6
0

5
1

9

H
i
g
h

6
6

5
6

1
0

.
1

I
-
,

0
7
 
H
E
A
L
T
H
 
-
 
9
3
%
 
P
a
r
t
-
T
i
m
e
r
s
°

5
9

1
9
7
1
/
7
2

L
o
w

4
8

4
1

7

6
7

H
i
g
h

5
0

4
1

9

6
3

1
9
7
2
/
7
3

L
o
w

5
1

4
3

8

7
1

H
i
g
h

5
4

4
5

9

6
6

1
9
7
3
/
7
4

L
o
w

5
4

4
6

8

7
7

H
i
g
h

5
8

4
9

9

7
0

1
9
7
4
/
7
5

L
o
w

5
7

4
9

8

8
2

H
i
g
h

6
2

5
2

1
0

7
4

1
9
7
5
/
7
6

L
o
w

6
1

5
1

1
0

8
6

H
i
g
h

6
7

5
6

1
1



0
9
 
H
O
M
E
 
E
C
.
 
-
 
1
0
0
%
 
P
a
r
t
-
T
i
m
e
r
s
c

1
9
7
1
/
7
2

1
9
7
2
/
7
3

1
9
7
3
/
7
4

1
9
7
4
/
7
5

1
9
7
5
/
7
6

L
o
w

3
3
5

2
8
4

5
1

H
i
g
h

3
4
7

2
8
9

5
8

L
o
w

3
5
5

3
0
2

5
3

H
i
g
h

3
7
4

3
1
2

6
2

L
o
w

3
7
7

3
2
0

5
7

H
i
g
h

4
0
3

3
3
7

6
6

L
o
w

3
9
9

3
3
9

6
0

H
i
g
h

4
3
3

3
6
3

7
0

L
o
w

4
2
3

3
5
9

6
4

H
i
g
h

4
6
4

3
9
0

7
4

1
6
 
T
E
C
H
N
I
C
A
L
 
-
 
9
6
%
 
P
a
r
t
-
T
i
m
e
r
s
c

1
9
7
1
/
7
2

1
9
7
2
/
7
3

1
9
7
3
/
7
4

1
9
7
4
/
7
5

1
9
7
5
/
7
6

L
o
w

1
8
0

1
5
2

2
8

H
i
g
h

1
8
6

1
5
6

3
0

L
o
w

1
9
1

1
6
2

2
9

H
i
g
h

2
0
1

1
6
7

3
4

L
o
w

2
0
2

1
7
2

3
0

H
i
g
h

2
1
6

1
8
1

3
5

L
o
w

2
1
4

1
8
2

3
2

H
i
g
h

2
3
3

1
9
4

3
9

L
o
w

2
2
7

1
9
3

3
4

H
i
g
h

2
4
9

2
1
0

3
9

1
4
 
O
F
F
I
C
E

1
9
7
1
/
7
2

1
9
7
2
/
7
3

1
9
7
3
/
7
4

1
9
7
4
/
7
5

1
9
7
5
/
7
6

9
4
%
 
P
a
r
t
-
T
i
m
e
r
s
c

L
o
w

4
2
7

3
6
2

6
5

H
i
g
h

4
4
3

3
6
9

7
4

L
o
w

4
5
3

3
8
4

6
9

H
i
g
h

4
7
7

3
9
9

7
8

L
o
w

4
8
0

4
0
8

7
2

H
i
g
h

5
1
4

4
2
9

8
5

L
o
w

5
0
9

4
3
2

7
7

H
i
g
h

5
5
2

4
6
3

8
9

L
o
w

5
4
0

4
5
8

8
2

H
i
g
h

5
9
3

4
9
7

9
6

1
7
 
T
R
A
D
E
 
A
N
D
 
I
N
D
U
S
T
R
I
A
L
 
-
 
8
9
%
 
P
a
r
t
-
T
i
m
e
r
s
c

1
9
7
1
/
7
2

1
9
7
2
/
7
3

1
9
7
3
/
7
4

1
9
7
4
/
7
5

1
9
7
5
/
7
6

L
o
w

1
7
5
9

1
4
9
2

H
i
g
h

1
8
2
4

1
5
2
0

L
o
w

1
8
6
6

1
5
8
3

H
i
g
h

1
9
6
7

1
6
4
2

L
o
w

1
9
7
9

1
6
7
9

H
i
g
h

2
1
1
8

1
7
7
0

L
o
w

2
0
9
8

1
7
8
1

H
i
g
h

2
2
7
6

1
9
0
6

L
o
w

2
2
2
3

1
8
8
8

H
i
g
h

2
4
4
1

2
0
4
8

2
6
7

3
0
4

2
8
3

3
2
5

H

3
0
0

3
4
8

3
1
7

3
7
0

3
3
5

3
9
3

a
S
t
o
c
k
s
 
f
r
o
m
 
p
r
e
v
i
o
u
s
 
y
e
a
r
,
 
l
e
s
s
 
1
0
%
 
f
o
r
 
a
t
t
r
i
t
i
o
n
.

b
A
g
g
r
e
g
a
t
e
 
d
e
m
a
n
d
 
m
i
n
u
s
 
e
x
i
s
t
i
n
g
 
s
t
o
c
k
s
.

I
n
c
l
u
s
i
v
e
 
o
f
 
a
d
d
i
t
i
o
n
a
l
 
p
o
s
i
t
i
o
n
s

a
n
d
 
r
e
p
l
a
c
e
m
e
n
t
s
,
 
a
l
s
o
 
f
u
l
l
-
a
n
d
 
p
a
r
t
-
t
i
m
e
r
s
.

c
I
n
d
i
c
a
t
e
s
 
t
h
e
 
p
e
r
c
e
n
t
a
g
e
 
o
f
 
p
a
r
t
-
t
i
m
e
 
p
e
r
s
o
n
n
e
l
 
d
u
r
i
n
g
 
1
9
6
9
/
7
0
 
w
h
i
c
h
 
c
o
u
l
d
 
b
e

a
p
p
l
i
e
d
 
t
o
 
t
h
e
 
p
r
o
j
e
c
t
i
o
n
s
 
b
e
l
o
w
 
t
o
 
d
i
s
a
g
g
r
e
g
a
t
e
 
f
u
l
l
-
a
n
d
 
p
a
r
t
-
t
i
m
e
 
t
e
a
c
h
e
r
 
r
e
q
u
i
r
e
m
e
n
t
s
.



rh 9 04'0 fl
O 0' fu 11 F..

CD fl 0 In
rh

rt 0" 11 11
0.1 (D p. P.
hh (D (D 0
1-h Fi 0 En rt

0 0
P h (D

0.1 W (0 hi rt
(0 0 0" (0 P.

14 H. fu 011000 0
(0 in 0' rh < ci

(0 0 P
0 (0 11 0 1

1-) fl <
rh 1t-rtCD
In rt. (D (D P. 0

0 0 0'
fu (0 M 0 0
II P.A
(D 0 r0 H

fl rh
O H 0 0 0 1-1
(D 0 rt. M

f) (0 H fu
O rh 1O rt
Fi (0 0 (D

rh h H.
(0 '0 0 rt In 0

Fi M P.
0 0' In

0'4 (D rt.
Fi

0 (P)

O In hh P. 0 0
O Ft Fi

H tr)
0' 0 H

Al H. N 0
rh 0 1-1 hh
P. rh rh P.
O H.

rh 0 J.< 0
0) (0 0 0 0

Fi In 0 0.1
(D 1-h 0 H

O H
O (D 1-1 H

H P. (D
(0 Oi.Q

J.< 0" (0

rh rh rh
P. 0 a) (0 (000hrhOM

H
Qj 0 0 a)

rto< P. 0 0
tr in 4 0,

'0 (0 P P.
ci) PJCD30 al In 0 4 0'
X' (0 H. H. (0

(11 rt. rh4 P. P. (0 1.< w P.
Mha/U)< in 5
w is)) ri)" 7-4

0 0' rt. P.0(DInrhfu000
h rt rh S11

P. P h P. 0 0 rh
rh00(1)0(D(DP.
0" 0 0 M 0
(0 V (0 0 Qj rh

h 1-h tn
(1) (1) hh (0

h rh rh 0
'0 A) 0 al 0 (0 0' 11fuhO H(D
rh rh rh (DI4fD cnA)Fi
rt P 0 P. 11
H. P. 0 Fi rh rh 00040(00'10
(0 al (0 4 rt. 0

H. II Fi 0 0 P. (0
rh P I-h 0
(0 H. (I) CD

al 04 rt h QJ
rh

fl/ 0 0) P. (D (D
(0 H En in
Fi P. rt. '0 0 Ho NOrt.01-10'0

(Dh0"(Dfu(D'O
IDjU) (D a) 0 11 5

P. Qj 0 (0
Fi H. 04 00 0 0 1-1. rt

w 0.1 rt. 4 II
rh P. P (1) H.

rh (D CD

O 0' rt. Ft1
I (D CDF1

lb 0 0 iD

0 0 0 0) 5
(I) a) 0 < Ji a)

H Fi0(000.10
(D H. rt Fi rh

0 H. H. P
Qj 0 h

fD rh H. (0 A) (1) P.lb0lbQ CDH
IflCDP) P 1-30 rh rt. ti H. P. 0"0 '0 P. 0' H(1) tiCD
tfl o fD H rt fD

H. H. H' <rt Cr) 0 0 hh
0
'0 H rt.

rh 0 Su ri-IflH
0.00'ajO(D(D
(D rh 0 0 al fu
(1) rh 11 rt
(0 0" 0 (D 1::f 0

(1) 1-h rt ',:`.k< Ii
04 0 A) P.

u. 0 0 0.1 P. P. 5 0) H. ID In h rt A) rh hh In V rh A)(1) 0 It 000tfWOJa)(D00041-00(D:YrF0 a 1-100"FiH 004 0.1(00(000)0.rh rt0)1.--1(D(DfD 0000 0 0 0 0 1114.'0 I.r. ow 0 h A) fu 0 I-1. 0 fu rF rt P. 0 P.0 0 (1) fl (0 rt. fu rh OA II rt las 0 0 hh U) fD rh0 In fu (0 P. A) p a) Q., rt. al P. a) H. H.in WTI 0 rh 0 a. h o h H. ru rh 0 rh 011100) 0 001.<(Drtrh1-11-1. it 04 0co if, 0 H. 0 LI. 0 04 H. 0 Nzi 04 il:.(D < fu ai 0 rh fl) (0 WTI it ip 0 0 0 h CD h h0 I-i. H 04 h 0 ii) h rh 0 (0 0 fu00 rh(Drhr1.001-1. 0)1-1.4<o rt0 0 RI 0 ill 0.1 H. 0 4 in rt I-) 0 h fu fl) a)clOrt N'01-..00'h 0" rh POOfu rt. ....1 H. w 0 0 (0 p u) (D ct (i) tr 5 rt 0 H.h 0 h 0 .0 h H. (0 A) 0 In 0 In
rt. 03 H 0 A) F" fli 0 0'4 0 0 fli fliITS H. '1Z1 to u) 5 H ILI 0'. a) a) frh U. Fi 0h(DORIF100a:10 00a:111 rt 1-h 0 J.<

u. rh 0 u. V rt 0" rt. h A) h P. 0 In
i:11WHFil-iFi (0 h (1)

0',Il V rt (1). in h 0 (1) rh 0 I-1. rt 0 h iti 0 10 rt Fi rtp orpcn .cal 1-4 0 A) 03 0 fi) H.V V in 0 il a) 4 il ill.< P.11 rt P h rt5rhHrhhOOM (0 4 0 '0w Su h 0.1 0 rh 0 P. A) (D H. 0 0 Oct 01-1-alibilION(DHO(D0h lit Oil a)00in hit.0401-4.halhhin rt.tn 0 P H rh 0(1)0)001-F1N rta)1hilll-1h(D0M(DrF(D01-itnrhOP.rt In lbw 04 4 rt. iD, 5 H
1(0 1-1 0 0 5 oo. a)0.1 Fi 11" CD rh 5 P0 (11H. (1) 0 0 (1) CD 0.11-1.01-1 00 h(000"(00 00)(0H 4 0 I-, rt trl 1-i 0 rt. 0' (14 hh (0 0 rt. In 0 h 0 1.-1P A) (D H. 0 0 PO rt In 0" 1-3 (D ii:1 (1) 0 rt. rt 0" rt 0 rt.al rh110(00 0 (0 CD 0' 11 H. 0) 0, P. In rt. In H. 0 1 01:3" 0 4 (1) P. h rt h40(Dr1-rhrh h(00, 00.1r1.0.11-..(0 H 11 CD rh U) P) A) CD 1-1. rt 0) hh a) 0 rt. 0 (D O P. 0.1 wrh 0) 0 O J.< 0 1-1 '0 trl W P) H. H. P. 0 0 A) 1-, 0 h 11U) al In 0 PO al ft 1-1* En 0 tn 0 Fi (D 0 1-1 1-1 0 rh M M J.< 1-)11.0.0 000)0 P h H. o cri rh 1-h 0 0.1 rh al 1-1.P a) fu H. 0 0 (0 J.< floogH.worortruo maiwroaix'hh 0 rh 0 P 1-h tfzlh(DS))11h h(DH.0)(00.(Drh(D1-h0 (DP fuPh rtrh (D'Otnrhaf01-0<fn 01-Firtl'-'(1) 0" ID It a) 0 rt 00Infurh 00)00 h Nu. U) h J.<0, (0 '0 'V 4 (0 rh In H. 11 rt 1-.. h A) rh U) ft) 0 ID 0 H.h h fu (0 0 rh In 0 (0 0 0' A) I-1. (1) 0 (0 1-1."0 fl 0 0 rt. rtP. 0 h rt 0 0.(DO 01-1.rhO(DOPJP4Hu)&01-1.0P.hrh'Ortrt.0"0" M0X'hu)0(001-1(1) 000) MOrh CD 0' h I CD a) fD

0' 4 I-1. rt. A) h
w 0 W fu 0" al

al
I.< V 0' 14. 0 rt. H 0 04a) 0 0 5 o CD 1-1) CD 0 fD0 P. 111 P. 0 0 fl 40.10)< .1 in Fi H. M FiAI I-1* 0 It 5 0 I-I '0 P) ft) fl h P. A.) 0" fl rh 0 (0 a) A) A) 0"Chl-..10(DIDN(D FiFi (D(Drh1-1.0)01 0.100 Ort1-1.P) M rh Fi 4 0 '..< 0 P 0' H rh H 0 rh 0 fl (1) 4H. P. rh 0 In 0 0 1 u) O

1 rt rt CDH (I) A) 0 h 0 H. rh fl H. rt ID1 0 H P. 11
rt- hrh rh a)

(0.
k< I



V ft H 0 < 0 hZ) CD 0 rt. 0 ft Fi rF 5 rHili Fi V Fi hh u) ft
0 CD CD 0 < 0 CD 0 0 0 H. Fi 0

u) Fi 0 M OJ 5 tfl Fi u) (D 0, 0 ft 0 0 rt ft H 0 rt It H.H. 0 ( T ) 4 0 11 C D 0 0 1 C Fi 0 f l (D 0 H. 0 V CD 0 CI It u)0 0 (D Fl 0 0 (D '0 H. fl < H fl ct ct H
(D u) 0 H Lc) "0 fl V LC) 0 H 0 H (D (I)
u) (D H. ct u) 0 0 CD 0 CD CD 0 0 url 0 (D 0 5 0
u) 11 (D I, Fi fl (D 0 11 0 u) u) u) u) U) (I) 11 '0 CD (D

C D I c l H 0 0 Ii 0 H. ( D ( D H. U U ) fl Ii ii H < Fi II 00 H Fi "0 0 0 5 u) (1) CD 5 0 ct ch0 0 H. 0 rt Fi 0 111 0 (D 0 Fi AI Fi 0 "0 0 '0fl 0 Fi (I) "0 0 0 (D fl ct ft U) H (D 0 (D 0 '0 (D 0 (D Fi W5 X 0 Fi Hi V Fi H rt.0 '''-C(1)I-11-h0 0 (Dflihtl H.000Ho0 rt. 0 5 0 (D (D rt It H. H. X Fi Fi 5 0, pi u) It rto 5 u) ,':'.
(D (D 0 (D it (n H. al it 1-1,0 () u) rt rt (D H. Fi 0 Fi 1-'. (D ct (D fiif1H(DXH (DU)0H(DH.(D(D0 0(D0QH.w1-1 (D 0 0(D 110 I, H.'0 H It (I) H.Q I-0-C 0 Fi 0 cL Url CD rt. --) fl (D 0 (T) 0 Ili

0 CD 11 (D (D H. u) 0 0 0 U) H. H. (I) rt. H. 11 LC) V 0 ct 0
ft C)J Fi Lc) (D H. 0 N rt. 0 H 0 0 ii Fi 0 0 0 fl 1-3 rt. H. (D 0 0 (D 0
Fi WH(DH 0051-COrt.00H (D'OV(D&H.H(D Ort F1F10(10
1-Crt."0(1) fl 01-10'001-Chd00 0,00u)H01-h0 0-' CD U) X 0 00 (D 0 fl U) 0 (I) (D H (D (D 11 rt. H H. 0 It 0-' V (D 5 AI 50 0 (D H Lc) U) fl Fi 1-0-< Ho-C H 0 0 H. 0 (D DJ 0 (D H. U) H.
H. (D LC1 H. U) 0 0 0 i 0 (D X 0 0
rt. CD 0 Fi rt. CD rt. 0 V 0 it '0 I-' 1i Fi 0 0 5 Fi Fi 10 0 4 0(D H (D Fi It CD fl H. CD CD Ii 0 0 CD H. (D (D 0 Irt 0 (D 0 (D (D < Fi Fi ft url 0 H 0 ct H fl X Fi rt H. I0 H. (I) 0 0 U) 0''0 (I) CD (I) ct 0 0 (D ) III < 1-" 4) 1-1*fl CD fl (I) fl V 5 '0 H. 0 0 0 Fi Fi 0 Fi CD CD CD 0 (D 0(D 0 U) (D 0 (D 11 11 0 11 5 0 H Url cl AI "0 rt 11 U 0 Lc)4) 0 6 Fi rt. H. 0 H. (f) 0 (D 0 0 CD 0 0 (D H. H 0J rt rt 0-' 1-C 0 fl (D0 fl (D (D 5 It 0 rt. H. (V0 0 Lc) (D 0 U) H. ct ft
0 (D 0 0 "0 rt. url 0) Fi Fi 0 Ii rt. rt. 0 H. 0' 1-3 0 0 u) u) Fi 1-11 Ili
rt. url 1-3 0 0 0 (D fl H 0 0 fl Fi 1-4 Fi 1-< "0 0 Fi Url (D 0 tn It 0
CD Fi U) i 0 "0 W 0 0 (T) H. Fi

CD CD 0 (D (f) rt. It fl CD 0 CD < (I) 0 0 H Ho0 fl u) H.'0 Fi Fi AI 0
(D Fi H Fi 1-,. V H. It (D U) 0 fl 0 ft 0 H. 0 CD (D 0 (D 0 (D < 0 H.0 CD N V I.< ii H. CD rt. U) rt. 0 rt. 0 IQ 0 - 5 Fi (I) 0 H

Fi '11 It (D (D H H. 0 fl Fi H (;) p) p) 11 0 H. CD fl U) Fi H. rt Lc)
OCII0J(1) fIN0U)0011Wrt. fli(DO,fli

Fi Fi 0 CD CD H H. 0 (f) H. fl H CD 0' H 1-3 rt. Fi 0
CD U) (D rt. 0 rt. U) fl rt. "0 0 < 0 (D CD (D 0-' 0 0 0 (D VX0 1100 H Fi(DIi(D (I) 0 11 0 11 H. rt. (D H 1-3 CD

"0 0 0 rt. url H. rt 0 fl U) (I) .11 0 0 rt. (D rt. (D U) "0 I-1 (D rt
CD 0 p, 1-.. 1-. ht, 0 url Fi N I. rt Fi Fi 14, 0 Fi (D AI
Fi (D a 0 H. Fi I, Fi (D 0 0 () Fi ItrhffiflIOM fl Lc) 0 It 0 H.Lc) 0 Fi 0 AI 0 tr (D 1-h
(D i fl (D 5 0 H 0 H. 0 0 rt. H. Fi H (D (D

ht1 14, Url 0 (D 0 (f) 0 0 V hh H. H. 0 O 0 (f) rt.0 Fi U) 0 H. 0 H rt. 0 It fl (D u) < 5 (I) 11 (D (D Lcl( D 0 (1. 0 0 0 11 I-1 I-16 0 H r u Fi a l r u C D ( D H J t1 rt 115 Fi Fi Fl al V (I) CD 1-C < rt. 0 0 u) 0 0 0 0 0 rtIt 0 01-' (n Fi (D 0 0 0 rh rt. rt. u) url CD H. 0 00 I (D I CD (D H H CD 0 0 0 H. fl 0 W
Fi 0 /"< rt. th 0, I I-1 I-1 tD. 0 0

(D I

0-' U) tii (f) rt. Fi
O rt. X (D (I) 0
< 0 rt. 0 0 rt.
CD 0 Fi 0 0 (D

fl (D 11

(D

AI Fi (D Fi 0
OJ OJ Iqcl u) 5

(.10< 0 0
ft 5 -..) 0
a) ht, 0
05(DWM
0 0 rt (D 5 ct
0' 0 (D 0'

rt. H 11 (D

11 (CO-< rt. 0
fl (D '0 0' O'' (D

(1) 0 ct (D 0 0
al u) (1)

0 Fi cl I-'00M0 1-"M
O ft Lc) I-h 0 u) u)
rt 0 0 (D rt.
Ho0 H
0 0 0 (D

U) Fi G fl
cl
H.

in H H. in H. CD
H . CD < rt. I-h "0 rt. rt.0U)01-t1 1ifli
W u) 0 H 0 It
rt. 000 1-CU)I-hh artao o H
0 CD .1-' 0 1-1 5
0 Lc) 0 0 rt. (D Lc)
rt. Fi 1 '-<
H. CD 0 0 (D H.
0 (D H rt X
0 U) H. AI 0

rh 0 (I) (I) rt.
(D

O 0 u) Fi rt. H.
0 CD H. (I)

fl 0' ft 0 0
CD CD 0 0 It

0 Fi AI Fi
I-1 0 fl 4 (D

H
O (D CD

O Fi Fi
rt rt. U) H. 0

1-,. I-1 AI
111 0 0

O H cl
0 1-,.

(D AI

1-1- url
H.
0

O H.

0
Fi

0 (D 0
Fi

ft
Lc)

U) It Fi
rt. H 0 H.
Fi oa

Fi (D 0
Fi

O 0 0 rt.
rt 0 0

I-HiFj
< rr 0 (D
(I) 0 Fi s*

Fi
Fi
(D C)
rt. H

ED, 0 (D

Fi

'0 0
H

rt. 0 rt.
0
Fi rt. fl
O H.
H In it

0 It
Fi I-1,

CD CD 0
(1) In 0
0 I-1
O rt.
Fi Lc1
0 Fi
(D

I (f)



0
fl1 rt.

0 0 5 E 1-3 rt. 0 H Ai tr o 5 H. 0) 0 AI 0) fp IVOa h 0 H 0 0
1 H. (1) 0 H . Ci) ' 0 $
-4

0t-hrt 0 h 0 < rt. rt. M. . tli 0 I-i 0 A) 0 0 H. 0' 1-J 11 11 H. H. H. 00 er 0' 0 fl1 0 0' 0
O a N 111 1*.< 1-li er I-h 01 H. (D a 0) 1-' 1-' MI 0 It H1-1 t.1 0 (D 0' 0 rt. 0 111 0) 0 , 11 1-i 0 PLR ro (D'IziH.H1-1.

M H. 1-h
rt. g Vi(D

'0 ta 1-h 0
(D ti (D rt. H. tn 0 00001-J(All (DC '0H.00001-i00014. h(s)00) 0 1 11 rt. (D 0 H 0 0 0 11 0.1 0' H. 0 0.1 rt. rt. 0 1-' It 1-1

H o 0'. rl. 0 0 0 11 ( 1 ) rt < 0 1-, r ) rt. 0 1 H. a H. 1-3 (1) c) 0 E cu (D 0)

4 P) 0 1-1 rt 4 (D a 1-.< o < 0 H. 0 0) (1) h 0' rt. I-i H
5 LI 1-s 0 . o .1. o a) it ro 1-1 H. (-I.

H. ti 0 H. (D (I) 5 v1:1 H. 0 (f) (1) it 11 H. 0 0 0 111 0' rt. DJ 0 rt. rt.
Dirt rt0 (AH. (cyn TD pow rt- H. 0 A)

OH. PI-JLQ 0c110000)'01:1) 00000) 0.100H.0 0 0 rt. a 4 N 0 N o H. CD 11

pr.n u:1 11 1-,0011rt HI-J11 OH-0000'0' 0110 0 a - H. 0 0 (I) 010 (A110(1)
LQ (-1. 11 11 H. I-.< '00 11 H. 0 0 0 H. 0 0 0 0' 0 0 LQ 0) 0 H. rt. (D rt.

0 0 0 1 < 0 0 0 < ak< 11 O H . 0 0 L Q I I I - J 0 0 * : it O P H '0
/-1 0010 WXGrt'00(D0 0111-1.1-1.(11 a a) Pi o a o rt (D H. H. 0' (D 1-hro aH.N 0

a) V G 0 H 0.1 H. 0 A) 0 (D H. 11 0 PO I-, (D O' a a (I) 0 H 1-1111-1.--.(D1-h001-114.11 H.000
00 1-40(1. 00111-, 04tn P) 0 0 rt.'0 0 0 H. rt. 0) H. 0' 0 (D 0 En 10 H.

H. o () 1-i O

rt. rt. rt. N O 4 rt. 014.01-1.(D 0 rth0 0'00)11H.H(n LQ0)0'H.00 H o5 to (n G rI
I-h I-h fp 11 I-h I-' H. 01.1uk< D't 14* (D 0 H. 1.< I-1 t'i 11 rt. A) 1-1 (D H'0 0 H.

< 1-i(D(T) cl1P(AH. HOP- OM* 0 rt.H(1)1-1-a4 o I-irt 0' 0 (n rh D1 0(1)00
'41,-- .i.
11 0 0 (A .. rt. 11.'0 0 0 H. H. rt. rt. 0 H 0"0 H. 0 (A 0 0 000014.(D'aPc' 0 k<Ort.0O '0

0 0c11(DNI-t.0'0' 0)0.1 tirt.00rt< 1-1 1-J001401*.<00rt.0 , 14.1-1(n
11

0 0 rt. 0) H. 0 H (i) (f) rt. 0 WO rt. ti (D 1-h 0 01 i 1 1 ) 1 1-h0H.H rh M I rh q l H.LQ rt. 0 ( D 1 1 ) 1-, H. H 0 0 a LQ (1) o (1) 0 1-4

(D > OML(1 OMPOLQI-1-(n0'W 000rt.11000.1(1.00 a rt 01) H. . ( , 0: , r v) rt 0
(1) a a rt.11 11 H01-i0 (DV 0001-J N. otao) H.1-iOrt. 0 000 H. 0 17

rt 0 pi H. H. H.. w0,-, o sa, H.14.0 11:1)1.10 0 0 0' H. 0 I-I H. 0 it 0 0 0 1--

1-1- (D 01-1'1 0(I 101-30< 000) 0'0000 LQ0 00CaO(no (n rt (n
0 rt. H. 0 0 rt. r1.1-31111-htIlD
0 11 rt. 1-1 0' cii CA 0 0 Pi "0 (D LQ H rt H10 H. 0 0 H. H. 0 0 0 '0 1-i 0 H10 ui

03 ri. (D (D 0 0 I-h rt. 0 0 H. H. I-h 0 rt. (D (I) 0 0 H.
H. 0 "0 0 k< H. H. 0' 11.01-101.1/

01 rt. 1-1. ti<po,do rt. )u) oot-i-on 0 (nott
A) 0 0 H H. rt. 0 0 0 11 (D 14.'00 H. 0) 0 tr) 0 0 (I) 0'(D(D0 '0110)0 H a 4 (D I-J rt. 0 H. rt. 0 0 (D (D
cL 0 fl1 0 AI 0 0 H. rt. 1-3 (D 11 < IL - (A I-,LQ

0 (D '0 rt 0 I-, 4 I-, 0 0 H. 0) 0 rt (D rt. H. H. rt. (i) 0 hh 1-hk< fli la/ 0' rt.

rt. ( n 1 1 ) 1-1. H. D H. H. LQ 0) 0 rt. tt 04 0' 0' H rr 01) < 0.1 H. 0) 0 rt- rt 0'
flI

(n ()((nt-I-I-1-'--NclI
001-11-,001-J14.(Drt. 0 0' (D (1) 0 1-i,(i 0' H. 1:1) 0 H.

I-i a D)

DI H.0Ort.rt.0 0)1-1 H.H.00Ort00 0' in rh qi 0 ea,ba I-, 0 H. 0 (i) (r)

Ai rt. 0' 0' 11 rt. H. 0.1 rt. LQ 0 H. w 0 1-.< 0 0 0 I-, I-1 rt. 0 0 0 0 0

H. I-, it I-I 0 0W (A (D H N (D 0 0 k< 0 < 0 0 0 0 0 H. H. 0 '0 0 H.LQ 0) 03 0 0
"0

0 I-I ft 0 H It H. rt. < 0 A) aH romo) fumi-i o.'4 01-4014.(01-hrt- H "000
(n0 H.PH. 00'00rt. ,-, 030A) col-J1-1'00 0 H. ID 0) H. rt. 11 H.'0

5H N 00<14.(D0)(n14. co(1101-hrt(n LoW(DmAi A1

00(nrt.WH.(nHOMEn0 1<
0) (AN rhOrt.11H 0 ort.(n Pd..< . 0 '0 H (I) 1-1. rt.00LD011'0 H. 0 11

fp
to H (D H. H. 0 (1) 0) 0 %--' fl) H. rt 0 0 ch H. H. 00

0 0 H. 0 I-1 W 0 (D
uaap)4 a fu 0 th }-, 0) R1

<rn (1'1-h0.0(01-,p10 LQH.000)(nwo OO 0 0M 0' hi 0 H. CD 0) 0' 4 H 01 1.< 1-i ti:1 rt. ... 0 H. 0 11 H.
rt. 111 0 H. tr)5o P N (Dm Ha)p) 0 H. P. 0 H. H. 0' 0 Po (D w

0 rt. 0 0) 0 1-h<1-1HHO a p) 0 0 aNry o P 0 0 14. rt H. at 1-1 a 0O (D a O rtN0o(DoPo 0 p, o H. a D) H. D) H 0)H1-,00Ort.0'()Hrt. 1-1 H.
rt. H LQ

0' H 0 tr LC1 t-h 1-1. 0 (1) 0 0) rt. 0 0 rh 11 fl H 0' Di H. (D I-h
MI

H. Hfuo4Ho' itot-i-a -4p., rt. H. aNN wo rt. 01

( 1 ) 0 I 0 M rh H. 0 ( D 0 I-, 0 0 It I < LQ o a E (0 Di H-
E 0 I 1 1 1 1-, I-I 0 0 0 a a) H. 0 H. I

(A
. 0 lnk< hi a (n Hi 11

.
rt. 0



1

4-1 W
4-1 C1 0 .1-1 0 rd

0 .r1 r-

W 1-1
Hrt:10W1s,

M Tim
(1:1 H

W.HM4-10
0 3 0 r1
c)4 7:1

>1.r4 0 a)
4-1

).(r4
rc) IV 4-)
W.HMO
4-10040

a) 0 .1-1 r-1

HM04-111i
0 0

LIA H MWOOU

0

(1)
U

4-1

4-1

4-1 .r1 4J g 0
.11 m P4 H

k M
H0N0a)

.1-1 4-) M rd
U .r1 4-1 .r1 0
U 0QU) (i)

(1) .r1 0 0 Itll Itll

03)0 ,OW
rd t:11

cli0W0111
M

4-1 W W (1) .1-! (I) rd
leo H 4-1 4-1 H 4-1

(LIMO H r-1,0100 0
H H 0 t4 HQ 4

U (1) U HO0)41
(1) 4 04 4
QO 4-1 0) a) 0

,0 (0 rd
4-1 3 111 V 4.) $.4

4-) .ri H rd 0 0HCJ
W w

E
0
g

H 4
rd
g 4

0
U

co.ri
4.)

OMOUM
$.1 0 OS

P P r11 (Y) (1) 0 a)
4-) 00>W r-1,0(4.1-1 U

Z 9-1 r14 (I) 4-1 rd 4-1

(t)

x
4-1tar)
(13 :

0.0N00(34kOM
H 4-1 0

4-1

0
H

4-1 4 ch 4-1 H0 g(004-1 g)WMMO
0 4-) H U

.r1 C/) 111 U
4-) E (1) W W

P4
1-11-11... (i

..-1 4-) P
3 g tn (1)

0 U
(1) E .1-) 4-1

R4tatadlO
H g

.H 0 U .H 04 CD
U 0b1gHW PW
M 4-1 W t::11 U

1-1 U 4-1 0 0 9-1
H 0 0 M H

ft 141 E .
.1-1 It a) (1) P P
g (1) 4-) - 0 (1)

k dltn0rd4-1
,0 .1-1 0 0 CD 0

W U (1) (Ti 9-1 rd Ti

rda))-100))-1

trI,0 4-1 0 4-)
E-1 HOOMUM.HM

M .r4 W g
rdr1 Z10)4-1000POHP0O00
nj 4-1 g .1-1 0 g .ri

M .11 0 ,0 4-1 0 4-1
H trl 5 M

rd
U W >,1 -1-1

.rl H k Pi 4-1
0 H W 0 -ini
4 H 4-) .1-1 .ri w
U PMMP 4-1

H H rcl
Eq(do)0113001T:10

r)4 P44-1 H 111

W 0 4-1 0 Ur-IkM MOk
0000,0W .1-1

rd .r.10000
0 0 0 .11 (1)

Mr1M4-)1 4-10E
4 4 W rd 0 W

kc) 4.) g H
H aiWtakk1111 $-1

M b .1-1 0 4-1
W a) 0 0

P4 0 (1) g (1) 4-)
(1) : Q)Q)ETi
U 04 4-1 H 0

U 11:1 4-1 r14 4-1 0 W .r1
(1) (1) 0 4 0 U 4-1

U .1-1 H Itll

.1-1 4-1 .04-1kk>M0
4-1 10 H Itll H
0 5 in 04.) 5 04 H

M 4-1

0 M 4-1 0 0
.r1 W 0

H
rd 4-) k dl id It
W La W k 0 W 0 H 4-1 4-1 trl
1-10,0
44 E 0 0 4-) .1-1 4 .P cp 0 .r4 47)
.1-1

H a)(ariP41011#)144(a)t)411

6E1 ''rj 4j Haj 41 2 Tiit'rrJ 8 r: "d '4,1

4-40M0WCIIWW PW 0
W 0 4-1 4-1,0M 0,0H W4Jr-14-1 k
k k 4-1 0 4-1 rti 4-) .1-1 0 0
W WWOM Wu) UME4-1(1) 4-1

4 g H (1-( .1-1 4-1 4-1 44 .1-1 4 0 0004 gOMPOgr-IHMO (1)
0 ri rd 0 (LI 0 0 ,0(.) 1-1.r1 k
W tO tO 0 0 k rd 4-1 ,0 0 M 3 4-1 .1-1

e is
. 0 (1) a) 0 0(ukTI04-)40.1-10 N

)4 rd R4 300Z14-14-100 k
O Wtardta 1 It H A 0
4-1 P (1) g 0 4-1 E M r0 tn H M M

La 1 P ..9 '0),(6 a; g ('J.,9.`,11 Tit'
zi tr a) a) 4J ,0 P4 4-) 'H 3 0 3 W
0 W to >1 Ili tyl (1) 111 4-1 0 a) g

& g2 ' ,2 (ID 1 E (') ' 490 80 ' 2 44, rl i 0 k
WM4-1>HO U) .r1
rd W .11 0 W W 0 4-1 ,0 0 S-1 N., 0 ta

.1-1 t::11 4-1 .r1 4-1 W H .r1 k til k V k
.1 4-1 g 0 >1 0 P LW H 4 M ta, 0 0 W 04-1H.HHOH00 HM.H k 4.1g 4-1MM0MP4Tirdp0M (1)(34 M M
.ri 4-1 u) P 0 ftl 4.) 0 4.) 4 P P
4-1 0 4-1 0 0 k W 4-1 -Ii 4-1 4-1 rd 4-1 4-1
0 Itll 4-1 W ,0 0.0 M .r1 .ri Itll 14 ta
M RI La M k 4-1 rd a) ,0 0 14 .1-I .1-1maJWWWPOPPM.P.H g g

49 4-1 FE94-9:EirEg:'igiTa) 0 rdi

r1 .1-1

0 a) Itll 0
P4 E

4 43 H 4-4 .r1 M P4 ; O .2 'riU 4 4
0 rd .r1 0 4-1 W W M H 0 4-) a)

0 U .1-1 M 0 P40 0rd 0 >3
.r1 0 >14 9-1 H 4-) ,-) 0 4 H M kktar14.10>Or-Ird,000 0
iO4-1.HMS-1UM 00MN ru
E0MPWWHHrd00 H 0.HUO takUr-1 ,0M,0 0

U

fi (tin) rg 2 (2 ft4' 0 {ll 1 (t)
u)

H
M
0 .1-1

w .2
4i 0

4i
0

4-1

4-1

rd 0 W
Itll H

g 4-1

k 111
k E-1

-0

W ,0
cTi k 4-1 0

.1-1

O H 4-1 4-1

.1-1 '4' 0 U
4.1 (1)

H g
U 0 0
O 4-1 k

0 4-1 P4

0 U
4-1 W

(Ti4JH
rd M R4
0 S-1 P4 (Ci
O a)
U 4-1

4-1 H
(TiH

rd r
W rd N 0

(1) 0 .1-1
4-) N 4-)

O La m
A .H H U

0
Itll

Itll .H
H

k 111
g W rd
O ,0

U 0
k U

(1)

G14 ta



177

indicates possible total seconda=y administrative per-
sonnc!1 requirements for the perioa under study as shown
in_Table 80. Between five to ten additional secondary
administrators per annum may be needed. However, employer
interviews revealed need for a total of only nineteen
additional secondary administrators for five future years
(Table 70). But this does not allow for the opening of
new area centers, nor does it fathom well the requirements
after 1972/73.

TABLE 80.--PROJECTED SECONDARY ADMINISTRATOR REQUIREMENTS
1970/71-1975/76*

Year Low High

1970/71 74 76
1971/72 79 84
1972/73 85 92
1973/74 91 101
1974/75 97 111 .

1975/76 104 122

Vocational administrator-to-teacher ratio was
about 1:41, using 1970/71 administrator totals and
1970/71 teacher projections.

State Vocational Education Services planning calls
for reimbursing fewer administrativepersonnel at the
local district level, and instead using these funds for
reimbursing shared-time administrators, that is, vOca7
tional administrators who represent a:group of local
districts. Thus Some local districts_can be,_ expected
to continue-their Vpcational directors on 100% local
funds, while othersi are likely to drop the position or
enter in'co shared-time arrangements with neighboring
districts. As funding for area vocat:Lonal centers is
clarified and additional centers materialize, more
administrators and ancillary personnel will be employed.
If approximately seventy-five secondary area,vocational
centers are eventually established in this decade, a
minimum of 150 administrators would be needed. It is
expected, however, that the increase will tend to be
small for the next five years, possibly resembling the
lower end of the range as-iprojected in Table 80, which

1
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would mean from five to seven each year for a total of
twenty-five to thirty-five over the five future years.
To this must be added an allowance for attr:Ition, which
at an assumed rate of 5% per year (same as secondary
teacher attrition) amounts to about four replacements
per annum or twenty over the five year period. Thus a
total of nine to eleven secondary administrators per
year or forty-five to fifty-five over five years will be
needed.

It is expected these personnel will be secured
from within the existing secondary education system, not
from business and industry or directly from university
training. In fact, according to.our survey, 86% of the
secondary area vocational center administrators were
appointed from within education.

Post-Secondary Administrators

A projection of total post-secondary occupational
program administrative requirements using the existing
administrator-to-teacher ratio of 1:22 is shown in
Table 81. These results, even the low range, are highly
unlikely, however, since they indicate additions too
great in magnitude when considering other factors, thus
illustrating a weakness of this projection method. The
low 1:22 administrator-to-teacher ratio hints of a
potential for existing administrators to absorb more
programs, personnel, and enrollments within existing
quantities.

TABLE 81.--PROJECTED POST-SECONDARY ADMINISTRATOR
REQUIREMENTS 1970/71-1975/76*

Year Low High

1970/71 80 84
1971/72 87 98
1972/73 96 114
1973/74 106 133
1974/75 116 155
1975/76 128 181

Post-secondary occupatiOnal administrator-to-
teacher ratio was approximately 1:22, using 1970/71
administrator total and 1970/71 teacher projections.
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Apparently, the intent is to employ approximatelyfifteen business educators, ten home economics educators,eighteen industrial educators, and two occupational educa-tors to fill new positions in the five years ahead.Health occupations personnel will also be needed, but werenot mentioned by universities.

Attrition due to retirements in the five-yearperiod ahead is likely to approximate fifteen. About anequal number of replacements may be needed, due to deathsand resignations. Therefore, the total demand for newteacher educators is likely to be in the neighborhood ofseventy-five for the period, or fifteen per annum,analyzed annually as follows: nine new positions; threereplacements due to retirement; and three replacementsbecause of death and resignation. These estimates arebased on interview data which are somewhat incompletebut appear to be adequate for making these judgments.

Summary of Personnel Requirements--
Quantitative

A summary of the annual and five-year personnelrequirements as outlined to this point are presented inTable 82, except for teacher personnel requirements whichare stated in Tables 74, 77, and 79.

Personnel
Requirements--Qualitative

Qualities Sought in Professional
Personnel According to Vocational

Administrator Interviews

Vocational-technical education employers, includingcommunity college deans, area center principals, andsecondary directors, when asked to rank five commonlyrecognized qualities normally sought when hiring profes-sional personnel, responded v7ith the following compositeranking:

1st Occupational experience2nd - Personal qualities3rd - University degrees4th - Teaching experience5th - Teacher training
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Competencies and Training Needs
of Secondary and Post-SecondaEz
Occupational Teachers*

1. Working with students of diverse abilities and back-
grounds.

2. Understanding differences existing between normal and
special needs students.

3. Communicating skillfully with the disadvantaged.
4. Changing student behavior in concert with current

developments in psychology and sociology.
5. Determining how to change more adequately students'

behavior regarding work adjustment problems; i.e.,
working with peers, how to accept and work with
supervisors.

6. Knowing how learning best takes place.
7. Understanding and working with individuals who have

wide ranges of abilities and occupational objectives.
8. Understandings in psychology of adolescence and

relating to youth.
9. Skills in human relations--sensitivity training.

10. How to deal with axplosive urban situations.
11. Helping trades people develop an understanding of

student actions and reactions, developing a gt.:od
curriculum, and ability to relate to the proaram and
student.

12. Understanding vertically integrated curriculum and
cluster oriented curriculum.

13. Developing curriculum plans with c-'-ler personnel for
area centers and supporting schools. Inter- and
intra-school curriculum articulation, both horizontal
and vertical.

14 Occupationally qualified teachers without professional
teacher education need instruction iu methods and
techniques of teaching, developing vocational
objectives, individualizing instruction, evaluation,
and curriculum organization.

15. Individualizing instruction with use of various
media, bas..ed on performance objectives.

16. Adapting curricula to the open entry-onen exit concept_

17. Becoming more comfortable in establishing, accepting,
and working with program oblactives as related to
accountabi3ity.

18. Preassessing students' characteris-tics.
19. Preparing and evaluating behavioral and performance

goals.
20. Gathering data through employee interviews to develop

real instructional units.
21. Familiarity with vocational development theory.
22. Weaving the concepts of career education into basic

education programs.
*As identified by administrators/supervisors/directors,

-onsultants/specialists, and teacher educators.
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23. Applying task analysis.
24. Developing courses of instruction and syllabi.
25. Ail teachers K-12 need an orientation to the world

of work concept.
26. Managing and organizing classrooms.
27. Using wider varieties of teaching methods and

techniques.
28. Utilizing paraprofessionals effectively.
29. Functioning as an instructional manager.
30. Utilizing community resources.
31. Concrete approaches to evaluation.
32. Developing innovative instructional techniques.
33. Implementing programs.
34. Selecting instructional materials from the variety

of kinds available.
35. Developing instructional materials.
36. Relating instructional materials to job clusters.
37. Recognizing and utilizing support services.
38. Understanding of the drug problem, racial issues,

student dissent.
39. Implementing active advisory committees.
40. Improving knowledge and skills within particular

occupational areas.
41. Update occupational specialties by periodic return

to work, perhaps every third year, through coop type
programs.

42. Written communication skill.
43. Coping with the norreader-
44. Understanding tlie mission of the area center and/or

community collecie.
45. Understanding the cluster concept.
46. Student placement procedures.
47. Lesson pinning.
48. Agriculture teachers--competencies and motivation

necessary to teach modern agri-business (both older
and newer teachers).

49. Distributive teachers--determining performance
objectives and task analysis.

50. Home economics teachers--need to be aware of the
importance of consum.,._r education for depressed areas.

51. Office teachersindividualizing instruction through
project lab, multi-media, better use of business
facilities, equipment, and personnel (including
work experience).
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Competencies and Training Needs
of Cooperative Ccordinate)rs*

1. Current developments re: state, .federai, and local
legislation regarding labor laws for youth, wage and
hour laws, and unions.

2. Finding jobs by surveying potential places of employ-
ment.

3. Selecting studentS in regards to marks; screening
students; placing students.

4. Using achievement tests.
5. Motivating nonompetitive students.
6. Developing appropriate instructional material for

related instrucon which is geared to the student's
level.

7. Updating in data processing.
8. Improving salesmanship ability.
9. Starting a program,

10. Working with advisory committees.
11. Communicating effectively.
12. Improving occupaL.ional concepts and skills through

varied work experience--a necessity.
13. Broadening knowledge of all coordination programs
14. Understanding of career development theories and

practices.
15. Utilizing group instruction strategies.
16. Meaningful leadership training.
17. Competency in interpersonal relationships; coordinators

of disadvantaged should be compassionate people who can
accept the student at face value as a person; able to
relate to size and problem::: of community (type of
student, number of students, board policy, and money
available).

18. Relating to employers.
19. Training in public relations; ideas on public relations

of various districts; organizing banquets.
20. Knowledge of State Plan, forms, and D.O.T.
21. Personnel relations--administrative and business

hiring procedures.
22. Formal education should include courses in guidance

and counseling, evaluation techniques, adolescent
psychology, techniques in coordination.

23. Updating the coop programs to current standards.
24. Placing handicapped students without jeopardizing

the image of coop programs.
25. Developing training plans and contracts with employers.

As identified by coop coordinators, consultants/
specialists, teacher educators, and administrators.
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26. individualizing instruction based on training plan.
27. Improving student placement procedures.
28. Starting diversified coop programs.
29. Utilizing multi-media methods in related instruction.
30. Writing performance objectives and relating these to

curricl:;lum development and evaluation.
31. Clarifying the role of the coop coordinator.
32. Understanding of the theoretical role of cooperative

work experience education.
33. Knowledge of community employers and the specific

skills that are actually demanded.
34. Understanding the relationships of public school Dp

programs to other similar public service institu ns
in the communities, such as 0E0, Department of Labor,
and local employment groups.

35. All occupational teachers need training in coop
coordination techniques.

36. Training in industrial psychology.

Competencies and Training Needs
of Administrators/Supervisors/
Directors*

1. Selecting and implementing viable budgeting and
accounting systems.

2. Gathering and reporting program and personnel data
for local, state, and federal records.

3. Interpreting the State Plan administrative guide lines.
4. Communicating through the written word.
5. Briefings on legislative action.
6. Evaluating instruction.
7. Evaluating programs.
8. Providing leadership for active advisory committees.
9. Identifying specific needs of people.

10. Utilizing current manpower need trends and projections
in program planning.

11. Sensitivity to skills currently being demanded and
used in communities.

12. Understanding the changing world of work.
13. Managing by objectives.
14. Projecting annual and long range program plans.
15. Planning, selecting, and evaluating equipment and

facilities.
16. Project planning and implementation.

As identified by administrators, consultants/
specialists, and teacher educators.
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17. Techniques for program planning, budgetin , developing,
g, and evaluating.

18. Woling witu groups.
19 Techniques.in human elations.
20. Assisting leadeship people from minority groups.
21. Supervi--)ry and administrative technique.
22. P-.7)viding cur-ral leaderThip training for staff.
23. Worki. effectiJv WiLh nondegree teachers.
24. Using .poperativ education in subject areas other

than distributive education.
25. Expanding familari.ty with all occupational areas

under supervision.
26. Affecting change th-- (-41-1 dealings with top administra-

tion.
27. Assisting g.eneral administration with understanding

of vocational education.
28. Selling vocai7ional-technical education to parents,

counselors, administrators, and students Relating
the school to the community.

29. Keeping informed of emerging curriculum innovations.
30. Understanding the rea vocational concept thoroughly.
.31. Planning and implementing programs for handicapped

and disadvantaged.
32. Understanding special problems involved in counseling

vocational students.
33. Developing concepts and techniques in supervising

instruction.
34. Designing instructional systems.
35. Individualizing instruction through application of

-various media forms.
36. Familiarity with management approaches to personnel

development.
37 Conducting inservice personnel development programs.
38. Utilizing differentiated staffing patterns and

making best use of paraprofessionals.

Competencies and Training.Neods
of Consultants/Specialists*

1. Orientating new personnel to State Department
policies and procedures.

2. Clarifying roles and responsibilities of the Voca-
tional Education and Career Development Services and
other State Department divisions.

3. Becoming more familiar with the various services.

As identified by consultants/specialists and
teacher educators.
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4. Clarifying the functions of consultants.
5. Planning and evaluating programs.
6. Long-range planning procedure.
7.. Management by objectives.
8. Performing task analysis.
9. Using objectives and goals as a base of operation.

10. Develop competence in terms of relating goals and
objectives to vocational programs, and develop
ability to construct and evaluate performance
objectives

11. Writing performance objectives and relating these
to cuz-riculum development and evaluation.

12. Identifying specific programs for people.
13. Planning laboratory equipment in evaluating con-

struction plans.
14. Developing of materials which will assist in the

communication process when giving presentations.
15. Improving communications skills and developing

communications theory concepts.
16. Planning conferences.
17. Training in school law and finance
18. Writing pxoposals.
19. Keeping up on actual practices in business and

industry.
20. Improving public relations strategies.
21. Techniques in helping teachers plan and teach.

This includes a need for specialization as well as
for generalization as regards occupations.

Competencies and Training Needs
of Guidance and Placement
Workers*

1. Using occupational information effectively.
2. Understanding the K-14 "world of work" concept.
3. Knowing career development for women.
4. Working more closely with business and industry.
5. Information on Project View and ECES of Flint to

acquaint guidance counselors and placement directors
with the possibilities of career exploration programs.

6. Utilizing community resources.
7. Retrieving and referring information on community

resources.
8. Building broader, deeper. and more recent work

experience backgrounds.
9. Strengthening interest in students' needs.

As identified by administrators, consultants, and
teacher educators.

201
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10. Knowing the role of and opportunities available at
area vocational centers.

11. Interpreting occupational aptitude tests.
12. Broader competencies so as to function in vocational

education as well as in general education.

Competencies and Training Needs
of Paraprofessionals*

1. VE.ry basic methods and techniques for instructing
individuals and small groups.

2. Understanding variations' in student abilities and
meeting special needs.

3. Handling various class situations.
4. Understanding the worth of all students.
5. Preparing instructional materials.
6. Using audio-visual equipment.

Competencies and Training Needs
of Special Needs Workers**

1. Developing awareness of the specific needs of the
handicapped and disadvantaged.

2. Knowing who the handicapped and disadvantaged are,
how to plan programs for them, and how to accommo-
date them in regular programs.

3. Compassion for and understanding of individuals.
4. Knowing differences in teaching methods and

materials for special needs students as compared to
normal students.

5. Evaluating programs.
6. Adapting curricula to the open entry-open exit

concept and the immediate feedback or reward concept.
7. Developing skills in human relations.
8. Handling potentially explosive urban situations.
9. Understanding of the drug problem, student dissent,

and racial issues.

As identified by administrators, consultants/
specialists, and teacher educators.

**
As identified by consultants, teacher educators, and

administrators.
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Competencies and Training Needs
of Teacher Educators*

1. It seems imperative for teacher educators to remain
in constant contact tvith public schools as well as
with industry/. It is recommended that individuals
designated as vocational teacher educators be
required to provide evidence of these types of
activities.

2. First-hand knowledge of the specific job and skill
requirements. Update practical work experience.

3. Understanding the basic preservice and inservice
needs of teachers, general as well as vocational.

4. Knowledge about innovative developments in other
vocational teacher education programs in the state
as experienced across subject areas.

5. Awareness of other States' efforts to move ahead in
vocational-technical education at all le',21s.

6. Ability to identify those competencies and per-
formances required for classroom teaching and to
distinguish those which are unique from those which
are common.
Teacher edupators in various fields need to emphasize
commonalities.

8. Identifying professional competencies as well as
trade competencies.

9. Preparing for across-the-board responsibility.
10. Developing new models for training.
11. Understanding management systems approach to education.
12. Helping teachers to work with special needs children.
13. Helping teachers work closely with people in the

community.
14. Working with advisory committees.
15. Knowing how to establish information retrieval

systems.
16. Establishing and evaluating behavioral objectives.
17. Conserving human resources thrugh sharing and

avoiding duplication of efforts.
18. Utilizing differentiated staffing in teacher education.
19. Need for teacher educators to become familiar and

closely attuned to developments in secondary schools,
area skill centers, and post-secondary programs.

20. Being familiar with the performance contracting and
accountability movement.

21. Improving familiarity with industry, business, and
community agencies.

22. Knowing federal and state legislative developments.

As identified by teacher educators, consultants/
specialists, and administrators/supervisors/directors.
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23. Improving communications within the teacher education
community.

24. Writing proposals.
25. Introduction to the importance of subject area youth

organizations or clubs.
26. Understanding of acrossCue-board coop education.
27. Giving leadership in emerging areas, such as working

with the disadvantaged and handicapped.
28. Relating with the disadvantaged.
29. Updating on new methods and techniques of teaching.
30. Utilizing paraprofessionals effectively.
-31. Understanding community college purposes and

objectives_
32. Increasing awareness of technica] competency needs

of community college instructors.
33. Competency in project and office labs.

S umina ry

The quantitative and qualitative requirements for
vocational-technical education personnel have been identi-
fied in this Section. First, state and national personnel
requirement projections were reviewed, followed by a
brief review of the methodology commonly associated with
making such projections. F :ond, the quantitative aspects
of personnel demand were -,flevloped, based on the results
of employer interviews, eni..) lment projections, and
teacher/student ratios. The demand problem was defined by
personnel types, employer types, and occupational fields.
Third, the data on personnel supply presented in Section
III were applied to the demand projections, thereby
revealing points of possible undersupply and oversupply.
Specializations were identified for which there is no
apparent university output. Finally, the very important
qualitative dimension of personnel requirements was
presented by personnel-type categories. This information
was gathered through several working conferences and
individual interviews. Thus personnel development needs
for Michigan have been identified. Alternative solutions
and recommendations leading to the satisfaction of these
needs are presented in the next Section.
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SECTION V

ALTERNATIVFS AND RECOMMENDATIONS

One official purpose of this study and report is
to investigate alternatives and make recommendations which
will assist in the creation of a comprehensive plan for
coordinating the development of an adequate supply of
vocational-technical education personnel for Michigan's
schools. This goal is accomplished in this section.
Little space will he given to developing the logic of
the necessity for a state plan, since this need iS the
very reason for having had this study done. Let it be ;.

stated, however, that the expansions and changes caused
by the vocational legislation of the 1960s and other
developments in education and in society require the
adoption of changed concepts of vocational-technical
teacher education. Clearly, the days of "teacher train-
ing" have passed on, but some haven't yet heard of the
funeral. Even today's concept of "teacher education" is
no longer adequate in respect to breadth. Thought and
action should be expanded to "personnel development,"
for this implies continuous upgrading of all types of
personnel, ranging from professionals through parapro-
fessionals and inclusive of preservice and inservice
elements.

Major Goals for a Plan

In developing a proposed model for a state plan,
a number of functions should be enumerated, since they
become the goals and guidelines for designing, operating,
and evaluating the system. The following significant
functions are offered for consideration:

1. To provide an adequate supply of qualified
vocational-technical education personnel in terms of
quantities and qualities needed for staffing the unique,
expanding Michigan programs, both public and private.
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14. To make opportunities for preservice and
inservice personnel development available throughout the
state to the extent that resources will allow.

15. To provide for *continuous, multi-level feed-
back and evaluation of the system, inclusive of goals,
process, and product.

Variables to Be Recognized

A number of major variables must be considered
when planning a personnel developmel.t scheme. Parks (20)
identified six of them and illustrated their relation-
ships (Figure 13).

A. Program Variables Vocational-technical education
has long been known to provide preparatory and
upgrading instruction across a wide spectrum of
occupational areas. Although much time and
effort has been directed toward identifying the
common elements which are appropriate and appli-
cable in the preparation of all vocational-
technical professional personnel, the fact still
remains that there exist some uilique elements
which are important in the preparation of
selected professional personnel. A professional
personnel development model must recognize such
differences and provide for them.

B. Target Population Variables Most programs
which have addressed themselves to preparing
vocational-technical professional personnel have
focused primary attention upon the preparation
of teachers without sufficient attention being
directed toward providing programming specifi-
cally for supervisors, administrators, teacher
educators and guidance personnel. If such
programs were in existence, they were generally
lacking in sufficient depth to adequately pre-
pare personnel for such leadership roles. A
comprehensive professional:personnel development
model must provide for a stratification of
populations to be served, and plan objdctively
for each population grouping.

C. Quantities to be Served . . . Any model for
professional personnel development must possess
the characteristic to adjust to ever-changing
supply and demand factors. Such adjustment must
be one of relative quickness in order to meet
immediate and/or unanticipated emergencies or
crises regarding the need for/of professional
personnel.
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FIGURE 13. VARIABLES OF A PROFESSIONAL

DEVELOPMENT SYSTEM FOR VOCATIONAL
EDUCATION

Programs
Target

Populations

Quantities
to be
Sersend

Agency/Institutlonal
Input

Source: (20).
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D. Activity Variables The nature of the professional
personnel development activity relates specifically
to whether such an activity is short-term, inter-
mediate, or long-term. Such a variable(s) could
also be illustrated as pre-service, in-service,
or graduate programming. These variables reflect
directly upon additional factors of consideration
in their design and implementation, including the
group to be served, the availability of input
resources including staff, budget, facilities, and
time of offering to mention a few. Any profes-
sional personnel development model must reflect
sufficient flexibility and adaptability to adjust
the activity variables as supporting factors change.

F. Resource Input Variables Especially where a
professional personnel development model for
vocational-technical education is highly dependent
upon the financial appropriations of state and
federal agencies, such a model must not be so
rigid that it cannot adjust to and fluctuate
regarding financial resources. Such a model must
be so designed. Other resource input variables
include staff personnel, facilities, equipment
and time.

F. Agency/Institutional Input Variables Conflicting
differences in philosophies and objectives on the
part of cooperating agencies and institutions
involved in the application of a professional
personnel development model s also an important
variable in the design of such a model. Such
differences are most often apparent between state
department agencies whose major responsibility
involves the administration of vocational-
technical education programs in a state and
colleges and universities who have been assigned
the responsibility for the development and
training of vocational-technical professional
personnel. Any such model design must recognize
such differences, if in fact they do exist, and
employ the necessary techniques to resolve or
compromise them (20:9-12).

The latter variable needs to be clarified and under-
scored. It might be titled Delivery Entity or Agency
Variables (training organizations). Delivery Entities are
those agencies, institutions, businesses, industries, and
individuals capable of providing courses, workshops, seminars,
work experience, and the like for purposes of meeting profes-
sional development requirements. In addition to teacher
education institutions, the State Vocational Education
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Services, and local education authorities, there are
numerous other a1ternat:_ve means available. These
alternatives may be combi;?ed in various ways or used
singly.

Design of a Plan

A model scheme for developing, operating, and
revising the Michigan State Plan for vocational-technical
education personnel development is now presented in
schematic form. It accommodates the Several functions
or goals and the six variables outlined above. It is

a recycling scheme capable of constant adaptation to
changing requirements and delivery systems. The six
parts of the schematic are amplified in brief outline
form to provide additional detail about the proposed
scheme.

Developing and Operating a State
Plan for Vocational-Technical
Education Personnel Development:
Process Schematic and Content
Model

I. Mission and Priorities of Vocational-Technical
Education

A. Individual and societal needs
B. Disadvantaged, handicapped, unemployed needs
C. Special rural, urban, and suburban needs
D. State of Michigan goals and priorities
E. Federal priorities
F. Unique local requirements
G. Federal, state, and local goals and priorities

merged
H. Implications for personnel development

requirements

Responsibility for Leadership in Vocational-
Technical Education Personnel Development

A. Locus of responsibility

1. State Board of Education in cocperation with
2. Teacher education institutions,
3. Employing school units,
4. Professional organizations,
5. Other organizations (public and private) , and
6. Individual professionals and paraprofessionals.
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B. Organization

1. Personnel Development Unit of State Vocational
Education Services

2. Advisory body
3. Delivery Entities (training organizations)

III. Personnel Needs: Defining

A. Identification of vocational-technical programs
and personnel types

1. Established
2. Emerging

B. Supply--Estimates of personnel available for
employment

1. Existing stocks--quantities and qualities
2. Sources of supply
3. Preservice outputs
4. Inservide activities
5. Attrition rates

C. Demand--Quantitative and qualitative estimates
of personnel requirements

1. By personnel type
2. Lsy level of educational enterprise
3. By occupational field and specialization
4. By year needed
5. Special competency requirements

D. Personnel development objectives

1. Unmet needs--Quantities
2. Unmet needs--Qualities

IV. Personnel Development Schemes: Programming

A. Personnel objectives to be mot through

1. Eyisting programs
2. E5tablishing new programs

B. Personnel development priorities

1. Time--Immediate and long range
2. Criteria--Local, state, and national goals

C. Personnel competencies to be developed--
Performance objectives
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D. Resource alternatives

1. Human
2. Financial
3. Physical plant
4. Time
5 Delivery entities (training organizations)

E. Alternative program vehicles

F. Program (project) selection

V. Personnel Development Schemes: Implementing

A. Agenc7, institution, contractor selection

1. Solicitation
2. Application
3. Review
4. Selection criteria

B. Contractual arrangements

C. Project (contract) monitoring

VI. Evaluation of Total Personnel Devclopment Scheme

A. Feedback
B. Evaluation
C. Revision

Implementing a Plan

The many suggestions and recommendations to follow
are intended to indicate some of the principles and
actions which should be implemented if Michigan is to
have a viable personnel development scheme. They are by
no means inclusive of all possible considerations and
alternatives, but they do cover points which seem to be
particularly germane at this time. But first, an
implementation procedure is suggested.

1. Establish a Personnel Development Unit in the
State Vocational Education Services with full-time pro-
fessional staff, including a coordinator and assistant,
and spell out is functions.

2. Form an active advisory council with member-
ship drawn from all entities concerned with personnel
development, and list its duties.
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3. Formalize a coordinating council of teacher
education institution representatives, and enumerate its
responsibilities.

4. Define personnel development needs (quantities
and qualities) and translate them into quantities and
performance objectives.

5. Develop and agree to plans for programming and
implementing personnel development vehicles.

6. Evaluate and revise the system.

A Unique Michigan Plan

Michigan's personnel development plan for
vocational-technical education should first and foremost
be unique to and befitting the situation in this state.

Having done this, it should then recognize federal needs

and priorities since Michigan's personnel development
plans are inextricably tied to those of the larger com-

munity of states. By no means, however, should it be
specifically an Education Professions Development Act
plan for Michigan, for such would be too narrow and in

reverse order. It would be tantamount to putting the
cart before the horse. Rather, it should be a Michigan

plan which is conceived broadly enough to accommodate and

utilize EPDA assistance, or that of almost any other

public or private plan truly beamed at solving Michigan's

personnel development problems.

As a matter of record, the Michigan Vocational
Education and Career Development Services and the teacher
education institution contact persons were already moving

to establish a coordinated state plan for vocational-
technical personnel development before the EPDA federal
requirements for such a plan were introduced. The plan

should take into account the personnel development needs

of all areas of vocational-technical education, both

public and private.

Priorities should be assigned in harmony with
local,state, and national goals for vocational-technical
education, along the lines reviewed in Section TI. They

should be consistent with the Michigan State Plan for

Vocational Education (61). Highest priority should be

assigned to the preparation of personnel to meet newly

emerging and Special Needs requirements, to the correction
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of existing shortages, and to the inservice development of
present personnel. Attention should be directed to defining
and developing the competencies needed, since personnel
qualities are at least as important as quantitative con-
siderations.

Responsibility for Personnel Development

The responsibility for vocational-technical per-
sonnel development must be shared by teacher education
institutions, employers of professional personnel, the
State Vocational Education and Career Development Services,
professional organizations, and individual professionals
themselves. Gone are the days when the ills of an
inadequate supply of personnel could be laid at the door
of teacher educators alone.

Although all of the entities just named share
responsibility for preservice personnel development, the
primary focus for implementation should be on teacher
education institutions, with assistance from the others.
As to inservice personnel development, the major responsi-
bility should reside with school employers and individual
professionals, with strong assistance from teacher educa-
tion colleges and the State Office. Coordination plus
long-range planning, promotion of financial resources,
overall expediting and implementation and evaluation
should be the responsibility of the central state agency,
namely the State Vocational Education and Career Develop-
ment Services. The onus of responsibility for leadership
in this matter is now clearly on the State Vocational
Education Services Office. Throughout the state, this
viewpoint was encountered time and again, in interviews
with all kinds and levels of personnel.

State Personnel Development Unit

A separate personnel development unit within the
State Vocational Education and Career Development Services
should be established and staffed immediately with an
initial minimum of two full-time professicnals The
separate unit is justified for a variety of reasons, not
the least of which is the need for focusing responsibility
for personnel development within the department. For
many years personnel development has been the concern of
every unit, but the responsibility of none! Thus leader-
ship in this area has usually been neglected. The need
has progressed far beyond the point of assigning
personnel to this major responsibility on a part-time
basis.
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The new unit should have separate identity and
visibility in the Vocational Services' organizational chart.
It might be named the Personnel Development Unit. At
best, it should be a fourth major unit reporting directly
to the Director, since personnel development matters are
common to ail existing units, bar none. Therefore, the
new unit should be completely free to respond to needs
and concerns across the entire department. Alternately,
it could be attached to the Career Development Program
section as an independent unit. It does not seem
appropriate to place it with the Research Coordination
Unit; however, this unit should definitely be involved
with some functions, as discussed later.

The State of Illinois, Division of Jocaticnal and
Technical Education, places considerable importance on
personnel development to the extent that a separate Pro-
fessional and Curriculum Development Unit was created about
two years ago and has been staffed with several full-time
professionals. This emphasis has been rewarded with the
development of an effective operational plan for coordinat-
ing the work of eight universities. Several other states
have also established personnel development units, often
with multiple staffing.

The major function of the Personnel Development
Unit should be to establish and operate a coordinated
state plan for personnel development, with the advice of
those groups named in the recommendation on an advisory
body. Its duties should be to perform short- and long-
range planning, identify personnel groups needing training,
define specific development needs of these groups,
establish priorities, implement training vehicles, develop
administrative guidelines, promote resources, monitor
and evaluate product and process. For a comp2:ehensive
listing of responsibilities for a state Personnel
Development Unit consult reports by Barlow (2:7-8) and
Parks (20:16-21).

The Personnel Development Unit should not attempt
to carry out training itself; rather it should arrange
for others to perform the actual training function. The
State Office should not directly employ a staff of
itinerant tea7her trainers as continues to be done in
some states. Some suggest that Michigan should return
to this plan in order to meet needs of inservice teachers
which are not being serviced by activities of university
teacher educators and local administrators. This sug-
gestion probably emanates from those who have become
exasperated with the situation. Rather than return to
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this approach, the solution resides in coordinating the
existing teacher education resources plus the infusion of
additional monies, with some emphasis on contractual agree-
ments_ The role of the State Office should be one of
coordinating, promoting, and stimulating arrangements
with othel agencies to accomplish this task, not to add
itinerant teacher trainers to its staff.

The Personnel Development Unit should facilitate
two-way communications with teacher education institutions,
striving to keep all informed of federal, state, and
local developments. One of the most serious long-standing
deficiencies, from the viewpoint of teachcr educators,
has been the failure of the State Office regularly to
communicate news of :A.cfnificant developments to teacher
educators. News of developments in federal legislation,
changes in policy guidelines, or federally sponsored con-
ferences arriving in the State Office from Washington
frequently stops right there. Consequently, teacher
educators often remain uninformed unless they happen to
have their own Washington pipelines_ Similarly, informa-
tion on pertinent developments at the state level are not
systematically passe6 along. The primary cause of this
condiLion has been failure to designate full-time
responsibility and authority to a visible unit within
the State Office for handling communications and other
matters relative to personnel development.

Assistance and support with such ongoing matters
as annual identification of personnel development require-
ments and system evaluation should be provided by the
Research Coordinating Unit of the Research, Assessment,
and Evaluation F:ervices division. The RCU should also
be regarded as an appropriate unit to provide "in-house,"
inservice training for vocational education staff in a
number of areas, but with special atcention to administra-
tors and consultants in improving their all-iivportant
communication skills and in sharpening special competencies
needed to become more effective in Special Needs program-
ming. Other means are available for performing this
inservice training function, no doubt, but the RCU could
function well because it is organizationally detached
from the Vocational Education and Career Development
Services; yet it is close to the problems at hand and can
provide realism and relevance.

Means are needed to bring focus to defining and
meeting inservice perscnnel development needs at the
local level. Neither the State Personnel Development
Unit nor the teacher education institutions has the
manpower to meet each requi:rement directly and unassisted.
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The advantages of local personnel development consultants
attached to local school districts, intermediate school
districts, or community colleges, becomes _Lncreasingly
clear, since these people can be more closely attuned to
the needs of specific programs and personnel than can the
"expert" from the outside. This local coordinator of
personnel development:would ident:Lfy the needs and bring
in the resources needed to service them.

But most local schools do not have a vocational
administrator, let alone one with time to worry about
personnel development. Furthermore, most individual
school units are not sufficiently large to make group
training feasible. Intermediate school districts with
vocational consultants or administrators do, however,
constitute viable units for organized bersonnel develop-
ment activities. For example, Oakland Intermediate School
District, with its staff of consultants, has made time
for this function and has frequently delivered the goods
itself. The new 5=mphasis on shared-time vocational
directors has the potential for providing similar results.

If the Dtichigan legislature determines that
present intermediate school districts should be reduced
in number to about twenty, a vocational education con-
sultant should be attached to each one, with the stipula-
tion that his primary task is to promote personnel
development. Such enlarged intermediate school districts
would embrace sufficient numbers of vocational education
personnel as to make for viable training units. Inter-
mediate schriol district consultants would identify needs
and expedite training, thus providing an intermediate
operational level between state and local units.
Similar arrangements could be made on a regional basis
to cover the requirements of community colleges. For a
list of responsibilities for local personnel development
consultants, check Barlow's report (2:8-10).

Personnel Development Advisory Group

A statewis advisory body on vocational-technical
education personnel development should be established.
Membership should be drawn from all mP.Jor groups directly
involved, including teacher education institutions, state
vocational education office, employee professional organi-
zations, and employers from both the public and private
sectors. The la'ter group is meant to include employers
of vocational-technical per-sonnel in the public sector,
such as community colleges, universities, area vocational
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centers, local K-12 districts, intermediate school
districts, the State Office, and other governmental
agencies like MDTA, Job Corps, Corrections Department,

and vocational rehabilitation. The private sector should
include private trade schools and training programs in

business and industry. The private sector should be

included because (1) it has personnel needs similar to
those of the public sector; (2) it often recruits from
the same reservoir of pr.-iservice, inservice, and "out-

of-service" personnel; and (3) it has much to contribute
to the ways and means of personnel development. Such

inclusion would tend to broaden the concept and results

of professional personnel development in both sectors.

This advisory body should be organized and led by

the State Office, and should be related to the Michigan
Advisory Council for Vocational Education. Its functions
should include assisting in determining a master state

plan, defining personnel needs, identifying schemes for

satisfying these needs, developing resources, and
evaluating effectiveness. For a list of additional duties
consult Parks' report (20:21-23).

Teacher Education Coordinating Council

The existing group of teacher education institution

contact persons should be formalized and kncwn as the

Teacher Education Coordinating Council. Its Lesponsi-
bility should be to coordinate the personnel development
activities of the member inst2,tutions. It should be
co-chaired by the heaci State Office Personnel Development
Unit consultant and one teacher educator elected by the

Coordinating Council. The Council should meet regularly
and be called toclether by the chairmen. Each institution
should have one regular voting representative, appointed

by the university president, and one alternate. The

individuaJ selected by each president should be in a
position to rep_resent common, across-the-board vocational-
technical education resources of the institution, and have

the authority to speak and act. It is also crucial that

the person be one who is likely to be an effective com-
munication link between the Crdinating Council and his

colleagues in disseminating information and in gathering
institutional inputs.

The institutional representative should have SO%

of his time designated for the functions of the Coordi-
nating Council and directly related activities at his

home institution. Much time will be needed in the

immediate future. One method for accomplishing this is
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to furnish half the salary of each institutional repre-
sentative from state personnel development funds, as is
currently the case in Illinois. In addition, Illinois
has submitted application for funds to employ leadership
interns to work with each of eight institutional repre-
sentatives. If this plan were to be used in Michigan,
it would be necessary to guard against universities
usurping the assigned time of both their institutional
representative and intern with internal institutional
assignments. Additional support funds would be needed
for travel and communications.

Two persons selected by the Coordinating Council
should be members of the larger Personnel Development
Advisory Group, but should not be responsible to it.

University Organization for
Vocational-Techni_cal
Personnel Development

Most teacher education institutions should recon-
sider t:leir organizational patterns for improved effective-
ness in terms of meeting the massive tasks before them.
The basic patterns in effect late in 1970 were reviewed
in Section III, but typically there are two models: (1)
those in which the various departments are located in
different colleges or sc.r)Jols and carry on their activities
with separate lines of authority, budgets, faculty, and
programs, but are held together with all-university
'vocational technical-teacher education coordinating
councils; and (2) those in which all units are organized
into a single unit, department, or division with common
budget, faculty, etc.

Those with commitment to the former plan must
develop their coordinating councils to improve communica-
tions, eliminate duplication, raise efficiency, and in
general get the most mileage possible from limited resources.
But it is also recommended that those schools consider
alternatives open to them for gathering their units more
closely together into some unitary organizational form.
It is the business education departments in most univer-
sities which are separated organizationally from the
others. Note should be taken of the Gordon and Howell,
and Pierson reports which recommended that colleges of
business drop business education or transfer it to
colleges of education (10:245). A relatively satisfactory
alternative arrangement utilized by some universities is
the joint faculty appointment, through which teacher
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education faculty can hold mutual appointments with both
colleges concerned--the college or department of education
and the college or department offering the subject matter
major. This provides maintenance of valuable ties with
the subject matter college, so often insisted upon by
some faculty.

There is a decisive national trend toward unified
vocational-technical teacher education services or depart-
ments, as well as toward adopting the broader concept of
"personnel development" as is contrasted with "teacher
education." A number of advantages should be emphasized
as regards unified organizational forms.

3, Improved identity and visibility are provided
for vocational-technical personnel development, both
internally and externally.

2. Improvement of internal and external communi-
cation is more likely to occur.

3. A university administration desiring to see
its vocational-technical personnel development unit move
forward aggressively can designate responsibility,
authority, resources, and accountability more directly.

4. Improved long-range planning should be possible.

5. Significant economies can be realized through
elimination of overlapping courses and other activities.
There are actually far more commonalities than unique
components upon which to base personnel development pro-
grams, according to a report by Cotrell (5) . Common core
courses with student projects in their fields of
specialization can save staff and dollar resources without
jeopardizing relevance or quality of instruction.

6. Agricultural educators, business educators,
home economics educators, industrial educators, etc., will
tend to broaden their perspectives and become vocational
or occupational educators. Associations and activities
within a unified organization will tend to develop broad-
gauged faculty, which is consistent with the thinking
behind the vocational education acts of the 1960's.

7. Response to requests for services may be met
efficiently and effectively through one channel. Many
requests are for common vocational-technical services, and
teams of faculty may be organized to respond. Some
Institutions are not effectively organized to cope with
total occupational education personnel development needs.
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8. Courses and other educational experiences in
various aspects of professional vocational-technical
education can be offered to general school administrators,
curriculum consultants, counselors, etc., who need to know
the field more broadly.

9. Badly needed new programs designed to meet
emerging personnel needs, which typically cut across the
separaLe occupational services, such as agri-business,
should be more easily effected.

It is recognized that most of the above improve-
ments may also be realized through continuation of the
separate department organizational mode, but not likely
as directly, efficiently, or completely as the unitary
organization can provide. Field service and placement
offices should be included in coordination council
activities to improve an ongoing, two-way exchange of
relevant information. Guidance services should also be
included.

It seems logical that the persons who chair the
university coordinating councils should also be appointed
by their respective university presidents to be the
institutional representative on the State Teacher Educa-
tion Coordinating Council. This is recommended since
improved communications should result. Also, institu-
tions should consider the utilization of advisory
committees of their own.

Program Authorization

Some comments are needed on the subject of program
authorization, a function of the State Board of Education.

1. A procedure by which institutions gain
approval of new preservice and inservice vocational-
technical teacher education programs has been in effect
for some time. Adherence to the procedure becomes
increasingly necessary if the state is effectively to
coordinate personnel development. All institutions
should follow the same rules. If institutions decide
to assert individual autonomy and proceed despite the
presence of limited state controlling measures, the
procedure becomes meaningless and the prospects for a
coordinated state system are undermined. Voluntary
subscription to an approval system is most desirable.
On the other hand, some reasonable route of recourse is
required, to avoid the possibility of stifling new and
creative solutions to old and emerging needs, when the
approval procedure results in rejecting a sound proposal.
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2. There should be some means for regular
follow-up to determine if approved plans are being
executed as intended, with the possibility of review and
withdrawal if they are not.

3. Clarification should be made as to whether
program proposals for personnel other than teachers, and
those for which there is no state certification, must
follow the formal approval procedure. Obviously they
should, if a coordinated state system is to be effective.

4. An effective program authorization scheme
requires adequate state staffing in order to speed up
approval and follow-up procedures. The assistance of an
advisory body would be desirable.

It would seem best to provide vocational-technical
education personnel development curricula in the common
occupational sez.vices on a regional basis to meet pre-
service and inseivice requirements through on-campus and
field service extension of the several state institutions.
Since most institutions have staffed for business, home
economics, and industrial teacher education, Michigan is
not likely to shift toward establishing one specialized
institution in each of these fields, as is the plan in
some other states, nor should it do so. Fewer persons
than in the past make fixed career decisions before
entering college. Hence numerous individuals have entered
vocational and practical or applied arts teaching as the
result of decisions made after college entrance, since
the opportunity was available to them at the same loca-
tion. Similarly, local residents can reach for a broader
range of career choices, without having to uproot families
and move away to specialized institutions, something they
are unlikely to uo unless highly motivated. Consequently,
the availability of these options locally tends to
improve the supply of personnel. Also, this range of
services should be available regionally, on and off campus,
to meet inservice personnel cidevelopment requirements.

It is recognized that specialized institutions can
provide a greater depth of competency, and they may make
more efficient us(: of resources. But economies may be
realized wiLh the regional institution plan if commonali-
ties are emphasized. Somewhere along the line, however,
some authority must decide whether to continue to authorize
nearly all institutions in each subject area or to limit
the designations, thus developing specialized institutions.
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There remains the problem of designations in
health occupations personnel development. Although health
occupations teacher education should be available through-
out the state, not all institutions have the intrainstitu-
tional capacity in the various health specialties to
support complete on-campus programs. Thus designations
would need to be made with care to insure coverage of the
various specialties and regional availability, and these
might be attained without designating every institution.
This approach might not be entirely consistent with the
prior principle which would urge the provision of broadly
based personnel development programs in all state insti-
tutions on a regional basis, since some institutions might
be left out. Another alternative plan exists, however,
through which universities would provide only the pro-
fessional education component (plus general education and
perhaps the minor) , building on major and minor equivalen-
cies developed or being developed elsewhere, i.e.,
community colleges, work experience, etc. Thus institu-
tions could accommodate health, as well as other occupa-
tional fields and specializations as they emerge, with
minimum outlay for staff and facilities. But again
stress is laid on the need for capitalizing on commonali-
ties in university delivery systems.

In addition to institutions providing broad
regional services, some should develop capabilities for
meeting unique, distinctive, or highly specialized needs
which require unusual staffing and delivery systems;
requirements for which the quantitative demand may tend to
be small and/or the duration of need may be relatively
temporary. It is not feasible for all or most institutions
to engage in these activities; yet these services should
be available on a statewide basis. Designations and
resources should be made available to build specialized
personnel development schemes in such fields as para-
professionals, vocational guidance, disadvantaged, handi-
capped, migrants, etc. Utilization of consortium arrange-
ments to pool human and physical resources should be
encouraged. Genuine, long-term commitment and support
are demanded from the institution and the state if sound
results are to be expected.

With three universities already offering doctoral
programs, further investment of resources in additional
programs at other institutions seems highly questionable.
Masters degree programs are warranted on a regional basis,
to serve local inservice personnel who normally proceed
to this level in connection with continuing certification.
Addition of specialist programs at the former state
colleges of education, now regarded as regional
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universities, should be approached with caution because
of the additional resources usually required, added burden
to existing faculties, the small numbers involved, and the
relationship with existing doctoral programs elsewhere.
Graduate degree programs for community college employment
are generally lacking and sllould be made alyailabIe.

Contracting

It is recommended that contracting he utilized
both as a supplementary and primary means for personnel
development. With the resources presently available to
them, large portions of the continuing personnel develop-
ment requirements are being met by teacher education
institutions, State Office personnel, school employers, and
professional organizations. To bri_ge the gap between the
ongoing level of activities and the real personnel
development requirements, additional resources must be
oumped in. Much of this should be accomplished by adding
funds to existing organizations, but a large share of
the needs would be best serviced on a contractual basis.
Examples of these needs are those which tend to he short
term, highly specialized, sometimes of a remedial naI-Urc-,--
and those which are outside the existing capabilities of
teacher education institutions. Special and emerging
needs are often best handled in an ad hoc manner outside
the existing system by contracting with whomever or
whatever entity can best deliver the results. On the
other hand, continuing, recurring needs should be
serviced, whenever feasible, on a regularized basis by
existing organizations.

Contracting should be possible in connection with
all types of vocational-technical education personnel
requirements. A wide variety of contracting entities
should be considered eligible for this service. Other
governmental agencies should be considered, in addition
to teacher education institutions. Private sector training
programs; proprietary vocational and professional schools,
including correspondence schools; and private or indi-
vidual consultants with special expertise in particular
specialties should be eligible. A more complete review of
these alternatives was presented in Section IV.

The State Personnel Development Unit should
handle contracting and select appropriate contractors for
specific tasks, using criteria which should include, among
others, ability to deliver the goods with lasting results.
Performance contracting should be utilized whenever
appropriate, but guaranteed performance contracting should
await improved precision in evaluating outcomes.
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Although the Personnel Development Unit should
seek out and select contractors to service specific needs,
there should always be an open channel for local school
units and teacher education institutions to initiate or
propose personnel development tasks that they wish to
undertake. In other words, initiation should not always
come from the state, but from the field too, thus
establishing a two-way corridor.

Since nonuniversity contractors are unable to
award university credits for those who need or want them,
the Teacher Education Coordi.nating Council should be
consulted to determine the extent to which completion
might be recognized and applied toward certification
upgrading and university degrees.

It is important that proposals be reviewed by a
group of readers, not by a single individual. These
readers should be impartial, be well informed on ends and
means, and be representative of various interests involved.

Resources for Personnel Development

An important function of the new Personnel Develop-
ment Unit should be to seek to increase existing resources
and to cultivate new funds and services from private and
public sources. To assure maximum impact in terms of
priorities, expenditures from state and federal funds for
personnel development should be coordinated by the
Personnel Development Unit. Every possible source of
funds from general and categorical budgets should be
tested for utilization (see paragraph on Resources at
end of Section III).

When the present vocational-technical teacher
reimbursement plan is replaced with anothnr way of allo-
cating the same monies for encouraging program development
in priority areas, a sizable portion should be directed
to companion personnel development schemes. It is
impossible to develop priority programs without at the
same time (or before) developing the professional staff
to carry the ball. Priority programs can be no better
than the staff which operates them.
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Annual and Long-Range Personnel
Development Planning

An annual reappraisal of the long-range personnel
development requirements should be conducted by the
Personnel Development Unit, with assistance from the
Research Coordinating Unit. A regularized system should
be established to draw information from public and private
school employers as to their requirements, universities
as to their preservice outputs and inservice activities,
State Office current personnel data bank, State Vocational
Office Annual and Long-Range Program Plan, and State
Higher Education Services post-secondary program planning
data. This system should be conducted on a common, across-
the-board basis, inclusive of all occupational fields,
personnel types, and employees.

In its present form, the Annual and Long-Range
Program and the enrollment survey conducted by the State
Vocational Education and Career Development Services is a
.1uaclie tool for anticipating future personnel require-
ments, but it should be expanded to collect data on
specific additional staff needs, including paraprofessionals.
As it stands, personnel requirements must be extrapolated
from data on enrollment and program additions. The Survey
does not show the extent to which schools already have the
personnel capabilities on hand to meet future needs.

Emohasis on Qualities and
Competencies Needed

Concern about satisfying the quantitative needs
should not cvershadow emphasis on the qualities and
competencies needed in an adequate supply of personnel.
Attention should be directed to periodic reappraisal of
the competencies needed. The qualities and competencies
judged important should be identified by the personnel
groups themselves, as well as by those who work with
them, as was done in developing the listings contained
in the final portion of Section IV. The listings should
be converted into statements of behavioral objectives,
and priority groupings assigned to them. Competency
identification and conversion into behavioral objectives
is a prime example of a task which should be contracted
with universities or other agencies. Competencies thus
defined should be the basis for curriculum and course
development.
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Personnel Data Bank

A centralized, computerized vocational-technical
personnel data bank should be established, covering all
types of inservice personnel. It should be accessible to
those involved in planning and operating personnel develop-
ment schemes, to administrators recruiting staff, and to
professional organizations. Personnel development planners
should have "instant" access to the current stocks of
specific types of personnel. Teacher educators should be
able to draw computer printouts of their graduates for
follow-up purposes. Employers should have access to
printouts regarding the kinds of personnel for whom they
are searching, including new gradu,altes, inservice per-
sonnel, and those temporarily "out of service."

The data bank should be inclusive of all types of
certification, both general practical arts and vocational;
university outputs of newly certified personnel; majors
and minors; occupational specializations; age; location;
name; sex; institution making recommendation; certificate
expiration date; etc. Personnel who leave the service
should not be removed completely from the file, but
transferred to an inactive section since they constitute
a reserve personnel pool from which some might be recruited
at a later time.

This data bank should be maintained jointly by the
State Teacher Education Services and the State Vocational
Education and Career Development Services, with initiative
from the Personnel Development Unit of the latter. It

should be noted that most of the ingredients necessary to
make this recommendation operative are already in
existence for secondary-level personnel. Some data are
contained in the vocational certification records, some
in the general certification records, and some in the
annual K-12 professional personnel register. Integration
and further refinement of these sources would provide an
unusually comprehensive and useful data bank of the
current stocks of professional personnel in Michigan.

As it presently stands, post-secondary personnel
are not included in this system unless they hold secondary
certification, since the post-secondary vocational teacher
authorization procedure is being eliminated. No post-
secondary personnel data collection system was discovered
to parallel the annual E-12 Register of Professional
Personnel. It would be desirable, even necessary, to

include the post-secondary personnel, to have basic data
for projecting future personnel needs. Because of the
void in this area, a special survey of personnel
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characteristics had to be performed for this report.
These activities mUst be coordinated with the State
Higher Education Planning and Coordination Services.

An expansion of the annual K-12 Register of
Professional Personnel survey conducted by the State
Teacher Education Services should include data on posi-
tions which were unfilled by regularly certified persons
when school opened. A significant contribution could
be made by keeping tabs on the personnel requirements
situation each year in all secondary teaching fields,
general and vocational, regarding (1) the positions by
subject which went unfilled in September, (2) reasons
why they were not filled, and (3) positions which were
filled with temporary personnel.

Other refinements woulci make the Register more
useful to planners in secondary-level vocational educa-
tion. The major subject catego,-y presently named
"Industrial Arts and Industrial Education" should be
changed to "Industrial Education," and the subcategories
within revised to reflect more useful classifications.
There is no direct way to distinguish vocational indus-
trial teachers from the industrial arts certificate
holders; thorefore the existing certifications categories
used in the survey form should be expanded to include a
checklist of the vocational certificate types. Also, a
category for Health Occupations should be established
to distinguish these personnel from Health and Physical
Education personnel.

Ur'.versity Output and Activity Records

It is recommended that the State Vocational
Education Services and the Teacher Education Coordination
Council meet to work out desirable data rePorting pro-
cedures and content relative to outputs, faculty, and
activities. The data on personnel outputs supplied to the
state in recent years on USOE forms by some of the teadher
education departments were found to be inaccurate and
inconsistent to the point of being useless for purposes of
this study. University reporting on outputs and activi-
',:ies is sorely in need of overhauling. These data are
essential for local, state, and national personnel
planning. One cause of difficulty was reported to be
inadequate guidelines, as well as changes in the data
sought from year to year without advance knowledge, thus
,making it difficult to comply promptly with accuracy.
Many departments were hard pressed to furnish the kinds of
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basic planning data requested in the course of this study.
Some had little readily available data on past outputs,
current numbers of majors, minors, and specializations.
This should cause internal examination of institutional
data-gathering procedures and some realignments. With
agreements on data needed, reporting procedures, and an
adequate time lead, it should be possible for institutions
to cooperate without undue hardship on faculty time. It
is recommended that the same output data sought in this
study be collected annually. It is further recommended
that each vocational certificate recommended be channeled
internally, or at least copied internally, by letter
through the same office as general elementary and
socondary certificate recommendations. Some university
registrars have no (or incomplete) records of vocational
certification recommendations made by departments in
their institutions to the State Department of Education.

Record of Emigration and Immigration

The method of recording teaching certificates
issued by the State Department of Education to immigrants
should be modified to include a head count by major field.
Such data are significant for planners of personnel
development requirements and are particularly important
at this time, when general and vocational certification
operations are being merged. Collection of emigration
data seems to be reasonably useful within the annual NEA
teacher supply-and-demand study program, but needs addi-
tional specificity in terms of distinguishing those with
vocational credentials from those without. New univer-
sity graduates could assist by promptly and conscienti-
ously informing their placement directors when employment
is secured. University teacher education departments,
many of which have almost complete knowledge of their
placements, should share their data with their placement
offices. Some university departments, however, have
dismal placement knowledge of their recent outputs.

USOE Occupational Classification Code

It is recommended that those involved with per-
sonnel development and utilization, especially teacher
educators, employers, and the State Department of Education,
make increasing use of the USOE occupational classification
code (80) when specifying specializations, majors, and
minors, and for purposes of describing curricula, courses,
outputs, and job descriptions. Although the USOE code is
not perfect, its utilization as a taxonomy would be useful

many ways, including personnel development planning.
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Certification

One of the original charges set for this study by

its sponsors was ". . . to develop recommendations for

certification requirements and procedures for qualifying

vocational and technical teachers. . . ." Since then,

major strides have been taken by the State Vocational
Education Services to provide a thoroughly revised
vocational teacher certification code. Although most

of the old ills will be remedied when the revision is

installed, thus reducing significantly the size of the
above charge, there are certain recommendations which

still need to be made.

1. As soon as it is feasible, emphasis on
certification should be shifted from a quantification of

course work and years of work experience base to a

demonstrated competency base, but not to the elimination
of consideration of work experience. This is a tall
order, and ideally it applies equally to all elementary

and secondary certification, but it may be somewhat more
feasible in vocational certification. Demonstrated
competency would be especially useful in connection with

unusual vocational specialties not normally offered at

teacher education colleges. A given number of years
work experience seems to be pertinent, but, in itself,

is not a sufficient indicator of competency. Competency
examinations should be included, too, except in the case

of occupational licenses which were gained via examina-

tion. Written, oral, and performance components should
be developed for shared use by all teacher education

departments.

It is recognized that to actuate this plan would
require a considerable increase in resources, and imple-

mentation is further complicated by numerous other
problems. Nevertheless, demonstrated competency as the

base for vocational teacher certification should be
seriously considered as a future goal.

2. The Annual Authorization Certification cate-
gory should be strengthened by adding a professional
development requirement to the code as a prerequisite

for renewal. No progress of any sort toward regulPr
certification is required in its present form. Further-

more, an Annual Authorization holder cannot be bumped

from his job by the availability of a fully qualified
vocational teacher, as was so in the outgoing certifica-

tion rules. Thus it is possible for these persons to
continue fr:n year to year without making a move toward

professiona improvement. Granted this category is

needed in order to staff courses for which regular
certificate holders are unavailable, and good quality
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teachers who enter through this portal should warrant some
protection, but only if they are making regular progress
in improving their competencies as professional teachers.
It is inconceivable that this situation can be allowed to

stand if certification is to mean anything and if anyone
is really serious about vocational teaching becoming a
profession. Why should a person who is interested in
becoming a vocational teacher bother with regular qualifi-
ca.:ions, so lona- as the Annual Authorization gate as it

stands can be used and abused? In summary, let these
persons in due to necessity, but require of them regular
professional growth and development to remain in the
service.

3. Vocational certification should be regarded
as permanent only upon presentation of evidence of continu-

ing professional de-velopment activities in both profes-
sional education and/or the occupational specialty. The
continuing certificate should have a terminal date of
about six to eight years, at which time it could be
renewed for another period upon completion of additional
professional development activities. To award continuing
(permanent) certification after three years of teaching,
with no continuing professional development requirement,
is to encourage obsolescence by default. Professional
development should be broadly conceived to include credit
and non-credit courses, work experience, and the like.

The same principle of continuous professional development
activities should be required of other types of personnel,
including administrators and teacher educators.

4. There should be an effective preservice
teacher education scheme for the new full-time "Temporary
Authorization" and "Annual Authorization" personnel, some-
what like the schemes used in some other states. The plan
works like this: Regional preservice courses of three
to four weeks duration are held during August to provide
initial instruction in pedagogy. Some school districts,
especially new area vocational centers and some inter-

mediate school districts, would be large enough to have

their own courses. New personnel without teacher train-
ing are encouraged or required to attend. The courses
need not be organized around separate occupational fields,

-hut ought to be held regionally on an across-the-board
basis, since most of the course content is common to all

subject fields. Attention to specialized subject field
needs may be provided through student application to their

own fields, and through the use of teams of specialists
at certain points in the courses. These preservice courses
are followed up during the school year with regular
inservice sessions and visitations.
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Responsibility for conducting these preservice and
inservjce activities could be assumed by teacher education
institutions on a regional basis, with financial support
through contracts in cooperation with the State Professional
Development Unit.

Meeting the professional education needs of these
personnel through this plan would suggest certification
rules which make participation mandatory. Although a
voluntary footing would be more desirable in most
respects, mandatory attendance should be considered so
as to include the entire clientele.

5. Teacher education institutions should prepare
themselves for the increased inservice professional
development requirements spelled out by the pending new
code. These include =re credit hours and planned pro-
grams, both of which will demand more faculty hou-}- in
the classroom and in advisement. If the rules are
revised to include an inservice requirement for the
Annual Authorization category, then special provisions
must be made to accommodate persons without degrees.

Alternative Routes to Vocational-
Technical Teaching

The importance of providing numerous pathways for
entry into vocational-technical teaching and for up-
grading after entry must be stressed. Basically, these
can be classified as inservice and preservice routes.
Refer to Section III for a review of principal sources
and routes. Occasionally, shortages of qualified per-
sonnel in various categories and teaching specialties
require numerous routes in order to secure individuals
to fill the positions.

Preservice Programs

The community college student is an excellent
source of input for preservice teacher education programs;
therefore this reservoir should be cultivated. The facts
and recommendations presented by Feirer and Lindbeck in
their study of the cooperative roles of community colleges
and senior institutions regarding preservice industrial-
technical teacher education schemes should be carefully
studied and applied to the preparation of all vocational-
technical teachers (31) . They outlined two basic arrange-
ments, named pyramid and partnership programs. Coopera-
tive arrangements with community colleges constitute one
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of the very best means to prepare fully qualified personnel
in shortage specialties, for example, tho health related
occupations and some industrial-technical specialties.

Existing university students in nonpreference
curricula should be cultivated as a source of preservice
inputs. At some institutions this represents a surpris-
ingly large proportion of current enrollments. Career
choice patterns of college youth have altered toward
delayed decision making and more frequent changes in
goals. Often these persons are in their second year, and
when seeking to define a professional goal, discover
vocational and practical or applied arts teaching to be an
alternative open to them. Knowledge of the availability
of this alternative is not always accidental, and can be
promoted by publicity activities through campus career
guidance centers and dormitory resident advisors.

A closely allied teacher source is the upper
classman and/or recent graduate of related departments
who could be interested in vocational-technical teaching
if the opportunities are made known to them and if
preparatory avenues are provided. Examples include
business administration, conservation and natural
resources, engineering, nursing, hotel and restaurant
management, and police administration.

Preservice undergraduate curricula should provide
(1) general education, (2) general professional educa-
tion, (3) specialized professional vocational-technical
education, (4) free electives, and (5) occupational
major and minor components. Regarding the latter and the
degree of occupational specialization that should be
available at each institution, it is suggested that
specificity at least to the "cluster" or "galaxie"
level be provided. To this should be added opportunity
to concentrate in one subspecialty. It is impossible,
however, to provide for all subspecialties with full
slates of campus based courses at each institution. To
solve this dilemma at least two alternatives should be
considered. One approach would be the agreed assignment
of subspecialties to various sister institutions and then
sending students there late in the curriculum for that
portion of --heir total program. This could be called a
"common market" arrangement. It is essential that means
for providing preservice specializations be actively
developed and coordinated by the Teacher Education
Coordinating Council and the State Personnel Development
Unit. The other avenue would be to provide subject-
matter competency through prior and/or concurrent work
experience, independent study, arrangements with

234



226

community colleges, and training acquired through other

entities in the public and private sectors. Thus the plan

outlined in the previous paragraph entitled "Program
Authorization," which would recognize for college credit

at least in part the major and minor equivalencies
developed elsewhere, is recommended again as a means for

providing specialties. Evans provided a valuable classi-

fication of preservice teacher education routes in his

new book (10:249-253).

Other alternatives should be accessible. A full-

time c.ourse for degree holders without teacher education,

sialilar to the pattern used in Britain, should be more

readily available. This amounts to layering on up to an
additional year of studies and student teaching to the

first degree to gain a full teaching credential. The

Master of Arts in Teaching found at Wayne State University

and elsewhere is illustrative. This alternative for a
full year or more of professional studies should also be

available to nondegree holders. Canada is reported to
be using this system, and offers a healthy stipend to

induce skilled workers and technicians to become teachers

(10:253). It seems that this plan should be applied to

the problem of shortages in many specialized fields.

Stipends plus other inducements should be awarded to

those who would prepare in high-priority specializations.
Financial aid loans could be geared to subsequent service

as a teacher. In other words, for each year of financial
assistance during preserice preparation, a year of
service in teaching would be performed, thus retiring
the loan in yearly steps.

Nothing less than a preschool or pre-employment
preservice short course in teaching should be available

for full-time prospective teachers who have not had such

instruction. This should mark the commencing of a series

of courses to be accomplished during the first year or

so as an inservice teacher. Renewal of temporary teaching

credentials should be contingent on completion of this

series of courses. There should be opportunity to
complete the above requirements by competency examination,
for those who show promise of being able to do so.

Inservice Programs

Careful systematic planning must be applied to
inservice personnel development by all concerned, since

it has been, without a doubt, the most neglected phase.
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Primary responsibility for inservice development programs
should be with the employers and individuals themselves,
with strong support from teacher education institutions
and the State Office. Unhappily, local administrators are
finding themselves increasingly unable to give attention
to the personnel development needs of their faculties,
due to lack of resources and increased pressure from more
immediate problems. Therefore, increased assistance is
in order from the State Office in the form of consultants
and funds to support training proposals, and from teacher
educaion institutions in form of services.

It should be pointed out that many of the local
administrators and consultants who take their personnel
development responsibilities seriously have reached a
point of disillusionment a d nonconfidence in the ability
of teacher education institutions to meet their inservice
personnel development needs. Most are ready to turn to
other delivery entities, private and public, which are
capable of supplying the desired services. Many would
do so but for the inability of these other entities to
furnish the university credits required by most local
reward systems (also financial constraints. Private
business and industrial training units are, in fact,
already moving into this void with increasing interest.
It is not straying very far from the truth to assume
that possession of the almighty univer.7ity credit is the
main thread which keeps teacher education institutions in
the inservice arena.

Universities must find the disposition and the
resources to work directly with nondegree and/or non-
teacher education, full- and part-time personnel, as
well as degree teachers who have not had teacher educa-
tion. Credit and noncredit, undergraduate and graduate,
on-campus and off-campus, group and individualized
instruction alternatives should be available, instead of
what has seemed by some to be disregard for or inability
to serve these persons. To meet these needs, university
personnel must be able to take their s.-?_rvices into the
field where the personnel are, and be able to offer
assistance in uncommon forms (like short, intensive
courses) and at inconvenient times (such as August).

University resources have been far from suffi-
cient to meet all requests, and university services
recently have undergone further curtailment to the point
of tending to eliminate all small classes and to reduce
field services. It is at this point that inservice
vocational teacher education is particularly vulnerable.
Small classes produce red ink and few student credit
hours, which is a serious handicap in the numbers game
played for resources on university campuses. Therefore
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contracts and subventions from state and federal personnel
development flinds increasingly are needed, in order to
maintain existing levels of inservic courses and to
expand offerings, particulazly in the field.

Specific forms and directions which inservice
instruction ought to take include:

1. Individualized programmed instruction courses,
so that individuals may proceed at their own speed with
teacher education courses. Computer-assisted instruction
and audio-visual tutorial instruction should be utilized.
This would help provide for the open-entry open-exit
principle, would accommodate personnel starting service
at any time of the year, and would make instruction
available in remote locations.

2. "High intensity," drive-in weekend workshops,
seminars, and meetings which would commence on Friday and
continue through mid-afternoon on Saturday. This would
allow coverage of areas with radii of many miles, and
be particularly appropriate for courses in which a campus
facility is important.

3. First-year teacher follow-up programs. First-
year teacher follow-up programs, as initiated and
developed by agricultural education faculties and con-
sisting of classroom visits and seminars, have much to
offer and should be utilized in all fields. Unfortunately,
these programs can be costly in expenditure of human and
dollar resources, but the returns are regarded as being
so great as to make the allocation worthwhile.

4. More extensive field service offerings.
University faculties must be able to move to where groups
of students are located, rather than expect them to come
to campus for all courses. Yet new constraints are being
experienced at some institutions, which drastically
reduce field services and thus restrict offerings to
campus locations. This is exactly 1800 off true course.

In general, universities should at least attempt
to service the personnel development needs of a general,
common nature in their immediate regions. The setting of
common, across-the-board occupational education courses
for professional personnel from all vocational fiels is
usually far more viable financially, due to larger
enrollments, than ccrarses set up along specific occupa-
tional fields. Thus a course named Evaluation in
Occupational Education is apt to be more viable than
separate courses in evaluation for industrial education or

4.11.
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health occupations. Therefore, institutions should offer
more field courses of this type.

Institutions with resources and capabilities for
meeting unique needs which cannot be Serviced by other
institutions should make them available where needed
throughout the state. For example, providing personnel
development services for doctoral studies, researchers,
migrant programs, paraprofessionals, or human relations
should not be met by all instituttons. Thus an institu-
tion should be able to offer common occupational educa-
tion services in its area, plus be able to develop unique
services for the state at large.

5. Teams of teacher educators from an institution,
or a consortium of universities, serving the inservice
needs of area centers, community colleges, intermediate
school districts, K-12 school districts on a contractual
basis. The three week August workshop which the new
Kent Skills Center offered for its new faculty, with
assistance from three universities, is illustrative of
the direction which should be taken. _These services should
ave an initial preschool concentrated period of instruc-
tion, plus a continuing program throughout the ensuing
year. Many more area centers will be opened throughout
the state in the 1970's, and each one will have initial
and long-range personnel development requirements.
School units should set budgcts for inservice education
and the state should supplement these funds.

It is indeed unfortunate that the 1968 proposal
by seven southeastern Michigan community colleges and two
universities for a pilot inservice institute to improve
teaching competencies of part-time novice occupational
instructors was never funded. The needs of part-time
instructors are critical in terms of instructional
quality and staff morale. This proposal, or something
similar, should be reactivated for immediate, high-
priority attention. Other proposals and contracts should
be entertained to get at the needs of part-time instruc-
tors in other types of institutions, including other
public agencies.

6. Inservice programs for full-time personnel
recruited from business and industry which upgrade
them to full qualifications, including the baccalaureate
degree and continuing certification. Since there is
little or no preservice supply available to fill many
specialized vocational-technical teaching positions at
all levels, employel:s must continue to recruit from
business and industry, plug them into teaching jobs, and
try to make them *nto teachers. But some recruits cannot
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qualify for admission to regular inservice graduate studies
and some only possess high school diplomas. Functioning
schemes for meeting the immediate and long-range pro-
fessional needs of these persons are long overdue.
Teacher education institutions with capacity to offer
field services and comMon, across-the-board programs
with emphasis on commonalities, should tackle this high
priority requirement.

7. Increased availability of opportunity for
inservice personnel continually to improve their specialized
occupational competencies. The accessibility of various
means for continual improvement of occupational compe-
tencies should be improved. Courses, conferences, and
work experiences constitute major vehicles. University
subject matter and technical courses are often inaccessible,
since they are offered during daytime hours. Community
colleges, which tend to have more evening courses and
are often more accessible geoqraphically, offer advan-
tages worth considering. Inservice vocational-technical
personnel without the baccalaureate degree would find
this avenue useful, as would degree holders who are not
concerned with graduate credits. Training opportunities
in business and industry need publicity, and are discussed
subsequently.

Teachers, cooperative coordinators, and guidance
workers should be encouraged to return to business and
industry for periodic work experience, in order to update
their competencies and perspectives, with or without
university involvement. Some universities have the means
ior coordinating and crediting these activities. More
should do so, since it should be one way for upgrading
certification. Local teacher contracts should provide
for this very legitimate mode of professional development.

Recruiting l'ormer Military Personnel

Michigan should take initiative in recruiting
former military personnel, who have the needed occupational
specialties by virtue of military training schools and
service experience. Only 1.5% of the personnel who
responded to our survey had been recruited upon leaving
the military, which indicates this resource is not being
tapped to the extent possible. Others, however, have
gone to teacher education colleges first, using GI Bill
support to gain degrees and teaching certificates before
entering vocational teaching. Perhaps efforts should be
made on a national basis, through the teacher education
section of the AVA, to reach more personnel being
separated from .ervice.
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Reciprocity Between Universities

Arrangements should be made to smooth out
recognition and transfer of credits from one university
to another. Since all universities offer some unique or
distinctive features, it should be possible for indi-
viduals to have access to those services pertinent to
their needs and 4-o transfer the credits earned elsewhere
without difficulty or penalty. A problem arises when a
like course is not listed on the books of the recipient

university. In this situation there should be sufficient
flexibility to allow credit under a "general" credit
heading. Some professionals in the schools express
impatience with what they indicate to be almost a
calloused disregard on the part of some institutions
for the value of university credits completed elsewhere.
This is a logical problem for the Teacher Education
Coordinating Council to solve.

Directory of Training Opportunities
in the Private Sector

A catalogue with a list and brief descriptions of

the training opportunities available in the private
sector, including proprietary schools, should be developed,
periodically revised, and distributed to the secondary
and post-secondary school units, state and intermediate
school district consultants, professional organizations,
and teacher education institutions. These training pro-
grams are often the best means for inservice upgrading
in technical fields, but are largely unknown to most
local administrators and their teaching staffs. Similarly,

they provide important supplementary experiences for pre-

service personnel development. Numerous opportunities
are available for other types of vocational-technical
personnel, particularly for those in management, super-

vision, and coordination.

Responsibility for seeing that this service is
provided should be that of the State Personnel Development

Unit, and t might best be accomplished through a con-
tinuing contract with a teacher education institution.

This function should actually be provided on a regional

basis with USOE sponsorship, since a more comprehensive
directory of training opportunities requires a regional

approach.
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Incentives

Improved incentive plans designed to encourage
continuous professional development should be actuated
by employers and subsidized with local, state, federal,
and private resources. A state certification code which
requires continuous professional development activity
for renewal of all certificate types would be a step in
the right direction. Immediate recognition of completed
credit courses is needed, in terms of upward salary
adjustments. Completed relevant noncredit courses and
supervised work elt.perience should be recognized on the
same basis; otherwise vocational-technical personnel will
continue to be forced to bypass what are often the most
relevant development activities available to them.
Promotion from within plus other incentives suc'l as paid
released time, reimbursed travel aald living expenses,
and tuition refunds should be more widely practiced.

The twelve-month contract, such as that used by
Lansing Community College, which includes/paid time for
professional development activities (as well as paid
vacations) , should be perfected and encouraged for
adoption elsewhere. The usual objection to this plan
is that the added cost differential between ten- and
twelve-month contracts is too expensive However, the
traditional vocational teacher partial salary reimburse-
ment from state funds, which is reported to be scheduled
for elimincation next year, would go a long way toward
covering the needed differences. It can be argued that
these funds were intended for teacher upgrading, at
least in part; therefore they should be used to support
the twelve-month contract, provided, of course, that
upgrading activities are a scheduled part of the contract.

Recent discussion in the State Vocational Educa-
tion Services centered upon the desirability and
feasibility of using vocational monies to pay for places
at private vocational schools for some vocational
students. Application of the same principle to teacher
education needs would lead to using personnel development
funds to subsidize teacher expenses in courses offered
by the private sector.
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Emphasize Commonalities

The professional education element of preservice
and inservice instructional programs should increase
emphasis on common elements or competencies, so as to
develop vocational-technical or occupational educators,
rather than industrial teachers or distributive teachers,
etc. A study by a team of researchers under the leader-
ship of Cotrell at the Ohio State University Center for
Vocational-Technical Education reported that about 90%
of the nearly 400 teacher competencies they identified
were held in common by all vocational teachers, and that
only about 10% could be regarded as being unique to any
specific occupational field (5). This means that
economies in vocational-technical teacher education per-
sonnel utilization may be realized, since duplication may
be reduced markedly. Perhaps emphasis on commonalities
may have the added benefit of tending to keep vocational-
technical personnel development in the mainstream of
American teacher education.

Overemphasis of the common elements approach to
the elimination of attention to the unique features of
teaching each subject field would be a serious mistake,
however. A weakness in the common elements approach is
that it tends to assume that application or transfer to
problems of teaching in the individual's special area
will somehow be made by the individual. To resolve this,
a number of alternatives are available, including team
teaching with common sessions and specialized interest
sessions, student projects in specialized fields, etc.

Threaded through all programs should be common
threads of goals, content, and process. Certain benefits
can be gained by building in common elements which span
all occupational programs offered by an institution.
Cooperative work experience, student teaching, and
foundations of vocational education could be operated on
an integrated basis, thus assisting students with the
concept of a common vocational education. The need for
common elements becomes very evident, for those with
leadership responsibilities in supervision, administration,
and consulting. A most striking innovation in vocational
personnel curriculum development is being undertaken at
Wayne State University, where they are attempting to
develop an interdisciplinary systems approach to pre-
service and inservice preparation of teachers, super-
visors, and administrators, building on commonalities
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Teacher Supply Recommendations by
Occupational Field

01 Agriculture: Total preservice outputs should
be increased immediately, with extra attention to the
specializations noted as being in short supply. This will
mean launching recruitment efforts in the secondary
schools and on the university campus, plus changes in the
preservice clirriculum to accommodate the new specializa-
tions required in schools. Ways and means of recruiting
and upgrading experienced personnel from agri-business
and related fields to fill immediate needs will need
close cooperation between school employers and teacher
educators, with assistance from the State Personnel
Development Unit,

It is not recommended that additional institutions
be authorized for teacher education in this area, since
the quantitative and qualitative requirements are within
t:le capacity of the existing institution and no other
universities have the necessary depth in agricultural
science and technology. Furthermore, the usual alterna-
tive avenues available in other occupations for acquiring
competency, such as community college curricula, appren-
ticeship, and military service school, do not usually
exist in agriculture. (The emergence of need for agri-
business and natural resources teaching personnel may
modify this somewhat in the future.) Although having
more than one institution involved would be healthy, so
as to promote competition and have a choice of products,
the additional costs of staffing and equipping a second
or third institution are prohibitive.

04 Distributive: When secondary and post-secondary
requirements for new distributive personnel are aggre-
gated, only a slight continuing oversupply is apparent.
This assumes, of course, that community colleges will
find them satisfactorily experienced and mature; and that
they are needed as cooperative coordinators at all levels.
There should be little need to curtail outputs.

Attention to the subspecializations needed must
be dealt with, sir-:e it makes little sense for all
institutions to try to satisfy all subspecialty require-
ments in such small numbers. Perhaps agreements should
be reached between institutions, which would result in
assigning certain specialties to specific schools.
Preservice curricula options which combine distributive
and office education are in demand at some smaller schools.
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With coordination of cooperative work experience
proyrams being a forte of distributive education, efforts

should be made (1) to broaden the competencies of new
personnel so they are capable of handling programs which
cover all vocational fields, (2) to make at least a survey
course or unit a part of the preservice and inservice
preparation of all vocational-technical personnel, and
(3) to prepare personnel with the competencies needed for
operating coops for Special Needs students.

07 Health: One of the most clear-cut, high-
priority recommendations to come from this study of
personnel needs is that action must be taken immediately
to improve the supply of well-qualified health occupations

teachers. It must be a two-pronged approach which pro-
vides both a preservice supply witn degrees and teaching
qualifications, and an inservice scheme to upgrade the
teaching competencies of those already hired plus those
who must be added from the same sources.

Essent,ially, a void has existed in Dreservice pro-
grams until v.,ery recently, when Ferris State College was
approved by the State Board of Education to prepare
vocational teachers in some of the health occupations.
Inservice teacher education opportunities have been but
little better, except for occasional activities noted on
the part of some universities.

It would be unwise to proceed immediately to
authorize all state institutions to engage in the pre-
service preparation of these personnel. Designations
should be made with due care to such criteria as long-

range quantitative requirements, specializations needed,

presence of health occupations training departments on

campus or in the immediate area, geographical location

of universities, and regional needs, plus others. Atten-

tion is invited to the prior discussion of health occupa-
tion designation as it relates to broadly-based regional

services, which appeared under the heading Program
Authorization. A decision should be made whether to
follow the specialized institution approach limiting the

number of universities engaged in this specialty, or the

regional system which could put most all institutions
into the business. If the latter alternative were to be

adopted, many universities would probably need to build

curricula on major and minor equivalencies developed
elsewhere, i.e., community colleges, work experience, etc.
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09 Home Economics: Although a small aggregate
oversupply seems to be in the making, the lack of an
adequate supply of teachers for wage-earning occupations
should be the major focal point of concern. The condi-
tion here resembles that of health occupations in both
preservice and inservice teacher opportunities.
Baccalaureate degree preservice outputs are rare, with
the exception of NMU, and inservice ccurses and work-
shops are infrequent and irregular. Activities in family
life and consumer teacher education appear to come much
closer to hitting the mark; therefore the priorities of
home economics teacher educators should now be directed
toward making provisions for wage-earning vocational
teacher programs.

Wage-earning occupations seem to be forming into
about four clusters: child care, commercial food service,
clothing and related fields, health-related areas, and
to some extent housing and home furnishings. The follow-
ing avenues should prove fruitful: qualifying present
vocational home economics teachers who possess the
academic requirements through provision of coop work
experiences and special courses, adding coop work experi-
ence options and courses to preservice degree programs,
and upgrading personnel hired from business and industry
with vocational teacher education courses.

Workshops for teachers should be promoted, which
will assist them in creating programs having more impact
on the needs of the disadvantaged and handicapped.

Since the combined total annual requirement for
wage-earning occupations teachers at the secondary and
post-secondary levels appears to be twenty-five to thirty-
five, and since six state and three private institutions
are in the business of vocational home economics teacher
preparation, the problem of determining which institution
should prepare what specializations becomes complex.
Attention is referred to the previous paragraphs on
Health occupations and to the earlier Program Authorization
heading.

14 Office: Too good a job has been done in
vocational office teacher education in meeting quantitative
requirements. This statement applies to vocational teacher
output only. In no way does it cover the supply and demand
situation for gencral (practical or applied arts) office or
business teachers. With the prospect of office education
teachers being in oversupply, due to projected outputs con-
tinuing to rise faster than anticipated requirements for
new teachers, the emphasis should be shifted to improving
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the quality of personnel and to meeting the needs for
specific specializations. This is an enviable stage to
have reached. Quality may be increased by becoming more
selective at all stages of the preservice process. In-
service teacher upgrading should receive new emphasis. For
example, the new integrated office curriculum requires con-
siderable inservice attention. Longer and more varied work
experience should replace the compressed schemes sometimes
used to meet certification requirements. Workshops to
assist existing personnel in developing improved programs
for Special Needs youth require attention. Business educa-
tion teachers with balanced competency in combined distri-
butive and office curricula are needed in many smaller
schools.

16 and 17 Technical and Trade: Emphasis should be
on finding ways to meet the requirements of the many
specializations for which there is insufficient or no
supply. These efforts should include preservice bacca-
laureate and post-degree programs where possible, and
inservice schemes for upgrading others, while on the job,
to more permanent types of certification. It appears as
hopeless to attempt to offer conventional preservice on-
campus degree programs at each university for tha dozens
of specialties which appear from time to time. The time
lag between their appearance and the output of matching
personnel some years later is too great. Also the
quantities are often too small to be financially feasible.
Existing stocks of vocational and industrial arts teachers
can be retrainee through added work experience and courses
to meet many of these needs. Attention is directed to
earlier comments on the "Common Market" alternative which
appeared in the Preservice heading, and to the university
degree plan which would recognize major and minor
equivalencies developed elsewhere, as was discussed under
the Program Authorization heading.

One stream of effort should be to prepare persons
for clusters or families of occupations with sufficient
breadth for flexibility of assignment, but depth in a
specific occupational specialty within the cluster.
These people are desired for many programs in smaller
schools and in some metropolitan schools where the cluster
curriculum concept is functioning. Examples of clusters
would be power and energy systems covering automotive,
diesel, small engines, recreational equipment, etc., or
building construction, which would include carpentry,
plumbing, electrical, and the like. Su-:11 a scheme would
provide more flexible personnel able to adapt to student
needs and shifting occupational requirements. Supple-
mentary and continuing work experience opportunities are
necessary for the success of this plan.
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Cooperative Work Experience
Coordinators

The focus of existing and future coop coordinator
personnel problems is likely to be qualitative rather than
quantitative; thus emphasis should be on inservice
development of competencies appropriate to the coordination
assignment. Personnel development needs for coop coordi-
nators are listed toward the end of Section EV. Pre-
service orientation to cooperative coordination should be
required of all vocational teacher candidates, in the
form of a course or unit in a course.

Administrators/Supervisors/Directors

The primary emphasis with administrative personnel
should be in the inservice realm, taking the form of
intensive workshops and institutes which concentrate on
new competencies and information. The State Office should
take the lead in this matter, identifying needs, sponsor-
ing and funding activities, and locating top-notch special-
ists from the private and public realms to conduct the
inservice instruction. Contractual arrangements should
he utilized, when appropriate. Perhaps quarterly work-
shops conducted by the State Office could be instituted.
Teacher educators should be invited to attend as partici-
pants along with the administrators, since their
inservice needs coincide in many respects. The same
goes for consultants or specialists and State Office
personnel,

Administrators should be involved in identifying
and setting priorities, as was done to produce the list
of competencies and training needs which appears toward
the end of Section IV. The administrators' organizations
are logical existing bodies which would be helpful in
this endeavor. Examples taken from the list which are
representative of immediate needs are managing by objec-
tives, developing differentiated staffing patterns,
planning alinual and long-range goals, implementing
programs for the disadvantaged and handicapped, and
managing inservice programs for local staff. Topics of
common worth to all administrators could be offered
regionally, while those of a more specialized appeal
would warrant statewide gatherings.
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Preservice administrator training should also be
available in the state, in order to create a pool of
personnel r,.ady to fill openings as they occur. In past
decades there often was no such reservoir of trained
personnel available when vocational education programs
expanded in spurts, as following the 1963 federal legisla-
tion. Most positions had to be filled with promising
individuals with little administrative experience, who
then had to learn on the job. There is too much at stake
today to warrant reliance on this haphazard approach to
staffing. Leadership development programs such as the
one at the University of Michigan, which identifies
promising secondary and post-secondary personnel for
intensive training, are necessary. The success of this
program over recent years is witnessed by the placement
of the v_st majority of its outputs in key positions in
Michigan, as well as out of state. The new EPDA-
supported leadership development program at Michigan
State University, leading to the doctoral degree, is
intended to fill the need for leadership personnel in
somewhat different positions. Both should include
internships as an integral part of their curricula.

Consultants/Specialists

Personnel development activities for consultants
and specialists should have both an inservice and pre-
service clement, with emphasis clearly on the former.
Most of the suggestions made in the previous paragraph
about administrative personnel also apply here, since
many of the competencies and training needs coincide
closely. The largest single group of consultants and
specialists in Michigan is composed of the personnel in
the State Vocational Education and Career Development
Services Office in Lansing. A program of inservice staff
development along the lines outlined in the January 20,
1970, proposal submitted to the USOE for EPDA funds by
the State Board of Education should be implemented. The
inservice needs outlined therein were (1) new staff
orientation and training, (2) special needs programming,
(3) written communication, and (4) general staff support.
Placement of operational responsibility for staff develop-
ment with the Research Coordinating Unit is desirable
because this function should be somewhat removed from
the State Vocational Education Services Office to
realize maximum effectiveness.
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Guidance and Placement Personnel

The considerable amount of divergence about the
nature of qualified vocational guidance workers should be
clarified by the development of a list of the professional
competencies desired. It is suggested that v.ocational
guidance personnel should have the same common base as
all guidance workers, but should also have extensive
additional pecialized training for vocational guidance.
All secondary guidance personnel should have at least a
foundation in vocational guidance. It is not necessary
for vocational guidance personnel to be former vocational
teachers in order to be competent, but it is generally
throught that recent work experience in a variety of
occupations should be an ingredient of this specializa-
tion. Strong emphasis should be placed on work experience
in business and industry, coupled with seminars during
the summer vacation; and workshops focusing on local and
regional employment opportunities, training requirements
and opportunities, and vocational career development
theory. A course in the philosophy, forms, and iSsues
of vocational-technical education should be included.

Area vocational centers pose a special situation
for the guidance function, sine activities must be
coordinated with sending schools. LOng-term workshoPs
covering several months, up to a year prior to the
opening of center classes, should receive top inservice
priority. Activities simiJar to those conducted by the
Ingham Intermediate School District with guidance per
sonnel from participating secondary schools and with
assistance from university personnel should be supported.
Use of state and federal personnel development funds
are warranted.

Seven of,the eight state institutions were
authorized for vocational guidance personnel developmnt
between 1945 and 1960, with mixed impact on personnel
requirements. Little of a tangible nature seems to have
happened. Ideally, all of these guidance worker pro-
fessional programs should include the vocational element,
so that all personnel output in the state would be
equipped. But since this apparently hasn't produced much
result, it is suggested that one or two specific institu-
tions be given contracts to develop pilot schemes which
should then be either adopted by other institutions or
made available throughout the state by the contractors.
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Researchers

The normal doctoral output of Michigan univer-
sities, plus that of the new leadership developmenL. pro-
gram supported by EPDA, Section 552, funds and leading
to the doctoral degree at Michigan State University,
should produce sufficient researchers to fill Michigan
positions. Similar programs throughout the nation
create a pool of persons for interstate recruitment.

Paraprofessionals

Most paraprofessionals are recruited from local
business and industry and are trained on the job; this
is likely to persist. Bsicause of this situation and

the small numbers involved, there seems to be little need

for organizing group training programs at this time,
except, of course, for special projects. Training needs
will have to be solved individually on an inservice
basis, with leadership from local supervisors and some
support funds from local and state sources.

More attention should be given to differentiated
staffing training needs, including the paraprofessionals,
in order to improve the quality of instruction and bett.ir

utilize the special talents of each type. Often it is

the paraprofessional who holds the key to success because
he may be able to get closer to the students. Sometimes
paraprofessionals, persons who would not qualify for
vocational teaching certificates, are the best people
for various Special Needs programs, especially those
for the disadvantaged.

Emerging and Special Needs Requirements

The necessity for providing professionally compe-
tent personnel to engage in vocational-technical programs
for the handicapped and disadvantaged is of top-flight
priority. (Also included are programs for migrants,
Indians, vocational rehabilitation, mentally retarded,

manpower retraining, prisons, etc.) We have been unable
to define satisfactorily the quantitative dimensions of

these personnel requirements. Some success was achieved,
however, in identifying qualitative needs of these per-
sonnel, as can be noted in the final protion of Section IV.
Time and energy did not allow for the successful defini-

tion of all the apparent personnel requirements which
abound in Michigan. Special Needs personnel requirements
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are particularly difficult to pin down, since they are in
their formative stages, but both the quantitative and
qualitative dimensions should soon emerge. Ad hoc means
for staffing and staff development are currently in use
to get programs underway. Much of the development need
is with experienced teachers who could benefit by
inservice workshops and short courses. Those who work
with the disadvantaged need human relations training to
assist them ih responding positively to unusual situations.
Preservice and inservice avenues should be opened for
minority peoples desiring to become vocational teachers.
Stipends should be available as an inducement.

Individual teacher education institutions with
interest and staff resources, or other agencies and
individuals, should be identified and assigned contracts
to define qualitative competency requirements, develop
appropriate training programs, and carry on training
activities. For example, Central Michigan University,
with its Migrant Education Center and its vocational-
technical education staff, could address itself to
developing programs and personnel to assist migrants.
Eastern Michiaan University and Western Michigan University
(and others) appear to have strong special education
departments, with expressed interest in cooperating with
vocational education. Similarly, the personnel development
needs of other facets of disadvantaged and handicapped
programs should receive attention from teacher education
institutions and/or other agencies. Recent events have
drawn attention to the need for viable vocational-technical
education programs in the rehabilitation of prisoners and
parolees. Personnel development for these programs is in
need of systematic definition and action from the State
Vocational Education Services, State Corrections Depart-
ment, and some teacher education institution(s).

Differentiated staffing pattern models for
vocational-technical education should receive special
focus because of the scores of new area vocational centers
to be developed in the 1970's. This would be a timely
action research project in which the State Office should
involve teacher educators and directors of selected new
centers. Personnel requirements for the World of Work
programs are also in need of further definition and it
appears that good progress is being made in this direction.
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Teacher Educators

Universities should give dfLrect, planned attention
to the inservice professional development needs of their
faculties. Unfortunately, their needs are us-ially the
last of all the professional group needs in the state to
receive attention. Normally, little support is offered to
the individual faculty member for activities other than
attendance at instate professional meetings, an occasional
out-of-state conference, and a rare sabbatical leave.
Faculty desiring refresher courses and new work experience
in their occupational specialties are in the most difficult
positic They are supposed to keep up with their fields
by independent reading, field visits, and course work.
In fact, they are expected to take care of their own
professional development and pay for it themselves. Yet
business and industry make a regular policy of sending
staff to various pertinent training schemes at company
expense. Additional resources should be made available to
subsidize involvement in various worthwhile activities,
and on university time if necessary.

Preparation programs for vocational teacher
educators should include a heavy emphasis on the common-
alities. It is not enough to prepare specialized home
economics or agriculture teacher educators. They must
also have a grasp of the total field of vocacional-
technical or occupational education. Foundations of
vocational education should be stressed and linked with
the foundations of education.

The serious, long-standing communication problem
between teacher education institutions and the State
Office, as discussed earlier under the heading State
Personnel Development Unit, should receive immediate
attention. It would be a good idea to include teacher
educators in the regional and statewide meetings called
by the State Office for administrators, consultants, etc.
Inservice workshops and institutes sponsored by the State
Office for most other personnel groups would be of
interest to many teacher educatr,F, This would assist
in keeping teacher educators inrormed of developments.
Comparison of the competency and training needs lisLed
at the end of Section IV will reveal many common needL4.

Personnel exchange programs between universities,
the State Vocational Services Office, secondary and post-
secondary schools, government, business and industry,
etc., should be promoted. For example, it would be
worthwhile to attach a faculty member to the State
Personncl Development Unit on a regular rotating basis,
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and for State Vocation:3U Office personnel to take up

duties at a university. Tnis would do much to promote

mutual understanding.

Summary

The outline of a unique Michigan plan for
coordinating the development of an adequate supply of

vocational-technical education personnel was presented

in this Section. Major goals to be attended to and
variables to be recognized have been enumerated. A
schematic plan and procedure for implementation have
been included too. Many alternatives a 1 recommendations
for dealing with numerous facets of personnel development

have been offered for the primary attention of teacher
educators, State Office personnel, school and college
administrators, and leadership of professional organiza-

tions. It is the intent of those who initiated this study

and who produced this report that the results will be
beneficial to those wanting to better understand the

problems of vocational-technical personnel development
in Michigan, and desiring to take action to improve the

delivery systems through the subsequent development of

an effective, viable, coordinated statewide plan.
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APPENDIX 1.--ENROLLMENTS
1918-1970

BY OCCUPATIONAL AREAS (ALL LEVELS),

Year AaLisOliva
Distributive Trade &

& Office h2mleahina Industry Technical Total

1918 2,474 1,281 3,463 7,218

1922 3,634 7,228 15,268 26,130

1926 5,446 8,125 24,667 38,238

1930 8,996
10,753 28,050 47,799

1934 12,954 8,572 18,617 40,143

1938 7,305 1,266 22,226 25,983 56,780

1942 10,662 6,396 31,517 30,671 79,246

1943 10,495 5,978 25,726 27,586 69,785

1944 8,893 6,581 24,904 22,378 62,756

1945 8,776 5,627 34,786 28,355 77,544

1946 11,577 4,923 37,878 28,756 83,134

1947 10,847 5,009 36,513 35,450 87,819

1948 17,379 5,855 40,572 44,723 108,529

1949 15,612 9,312 44,447 434078 112,449

1950 16,265 12,287 47,471 37,842 ii3,865

1951 18,845 11,809 45,370 34,220 110,244

1952 22,016 10,689 47,852 36,82 117,379

1953 20,313 15,644 48,384 36,932 121,273

1954 19,128 17,288 53,325 37,852 127,593

1955 17,813 20,864 54,835 36,205 129,817

1956 18,622 23,444 56,559 36,839 135,464

1957 18,688 23,106 58,307 41,628 141,729

1958 17,426 22,925 57,616 42,506 140,473

1959 17,550 18,519 58,908 42,848 3,257 141,082

1960 17,327 18,163 56,703 41,583 4,473 138,249

1961 1663 16,189 56,967 44,608 5,336 139,663

1962 16,765 19,878 60,873 42,776 5,694 145,986

1963 16,099 22,353 63,879 47,691 6,292 156,314

1964 16,085 25,632 60,887 53,258 6,965 162,827

1965 15,028 28,162 73,067 56,790 6,697 179,744

1966 15,143 91,938 76,112 73,367 8,232 264,792

1967 15,087 87,766 80,012 74,346 8,269 265,480**

1968 13,930 95,228 84,848 80,697 8,930 283,633

1969 13,697 96,408 91,045 94,212 8,774 304,136

1970 14,121 98,191 96,239 100,767 9,844 326,936

**The growth in actual enroilments was appreciably greater than the total

for 1967 would indicate. Enrollments duplications reportc y local

schools in past years were eliminated this year by a change in the

reporting forms provided for local programs.

Source: (59)
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265
APPENITIX cl:NTIFIVP PEPSONNEL IN MICHIGAN

SCONDAR% :j:HOOM: Bv OCCUPATIONAi, ARM hY
TYPE OF (:IRTIFICATE

OCCUPATIONAL AREA
SEC.
PROV

SEC,
PERM. SPECIAL LIFE TOTAL

01.0000 AGRICULTURE TOTAI. 64 141 0 5 210

04.0000 DISTRIBUTIVE EDUCATION TOTAL 218 LI/ 0 0 321
04.0000 Distributive Education 216 0 0 0 216
04.0100 Advertising Services 2 0 0 0 2

07.0000 HEALTH OCCUPATIONS TOTAL 6 0 0 0 6

07.0000 Health Occupations 2 0 0 0 2

07.0300 Nursing 4 0 0 0 4

09.0000 HOME ECONOMICS TOTAL 740 482 3 41 1,266
09.0000 Home Economics 1 1 0 0 2

09.0100 Homemaking: Prep. for 693 473 0 41 1,207
Pers., Home, & Fam. Living

09.0199 Homemaking, Other 0 0 1 0 1

09.0200 0c,.upational Preparation 13 4 0 0 17

09.0201 Care & Guid. Of Children 4 0 0 0 14

09.0202 Cloth. Man., Prod., 6 Serv. 5 0 0 0 5

09.0203 Food Man., Prod., & Serv. 23 4 2 0 29

09.0204 Home Furnish.. Eqpmt., & Ser. 1 0 C 0 1

14.0005 OFFICE EDUCATION TOTAL 602 191 0 1 794

le.0050 Offire Education 598 190 0 1 789
14.0102 Bookkeepers 1 0 0 0 1

14.0200 Bus. Data Proc. Syst. Occ. 3 1 0 0 4

12.0000 T&I OCCUPATIONS TOTAL )29 161 5 0 695

17.n000 T&I Occupations 0 0 0 0 0

17.0100 Air C000itioning 4 0 0 0 4
17.0300 Automotive Services I 1 0 0 2

17.0301 Body & Fender 6 0 0 0 6

17.0302 Mechanics 97 23 1 0 121

17.0401 Aircraft Maintenance 3 2 0 0 5

17.0500 9 ,orint Reading 3 ;0 0 0 3

17.070f' CoGlm(:rcial Art Occupations 2 0 0 0 2

17 1001 C=rper.try 56 L 0 0 60

17.1002 ri,tricity 23 6 0 0 29

17.1003 Htavy Equipment, Const. 1 0 0 n 1

17.1004 Marify 1 0 0 0 1

17.1005 Painting & Decorating 2 0 0 0 2

17.1007 Piumb!ng & Pipefitting 2 0 0 0 2

17.1100 Custodial Survices 2 0 0 0 2

17.1350 Drafting 61 11 1 0 73
17.1401 industrial E'ectrician 4 0 0 0 4

17.1550 Electronics Occupations 1 0 0 0 1

17.1501 Communicatjons 2 0 0 0 2

17.1502 Industrial Electronics 5 1 0 0 6

17.1503 Radio/Television 2 1 0 0 3

OCCUPATIONAL /REA
SEC.
PROV,

SEC.
PERM, SPECIAL LIFE TOTAL

17.1900 Graphic Arts Occupations 30 7 2 0 39
17.190' Comp., Makeup & Typesetting 1 0 0 0 1

17.1902 Printing Press Occupations 9 4 0 0 13

17.1903 Lithog., Photo., & Platemkg. 0 2 0 0 2

17.2300 Metalworking 1 0 0 0 1

17.2301 Foundry 2 0 0 0 2

17.2302 Machine Shop 66 38 0 0 104

17.2303 Machine Tool Operation 7 2 0 0 9

17.2306 Welding & Cutting 20 9 1 0 30

17.2307 Tool & Die Making 1 I 0 0 2

17.2400 Metallurgy 1 1 0 0 2

17.2602 Cosmetology 1 n 0 0 1

7.2900 Quantity Food Occbpations 3 1 0 0 4

17.3100 Small Eng. Repair, Int. Comb. 1 1 0 0 2

1;.3302 Tailoring 1 0 0 0 1

17.3601 Millwork & Cabinet Making 3 3 0 0 6

17.7500 T&1 Coordination 104 43 0 0 147

GRAND TOTAL 2,159 1.078 8 47 3,292
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APPENDIX 10. VOCA'2'7ONALTECHNICAL AND PRACTICAL ARTS INITIAL CERTIFICATION OUTPUTS BY
INSTITUTION, 1966/67-1974/75.

Initial Certification
BA/BS Degree Route C.
Post BA/BS Route

Past Outputs -
Completions

Current
Enrollments

TIZTo

Anticipated Outputs

66/67 67/68 68/69 69/70

Total
Active
Majors 70/71 71/72 72/73 73/74 74/75

Central Michigan University
Vocational Certificationa

Business 20 30 44 75 320 112 126 136 162 180
Home Economics 25 20 32 40 62 42 50 55 60 60
Industrial 0 0 0 8 40 21 26 32 38 42

TOTAL 45 50 76 123 422 175 202 223 260 282

Central Michigan University
General (Only) Certification

Business 20 15 40 25 80 22 23 33 35 46
Home Economics --b -_b __b

1
__b

0 0 0 0 0
Industrial 35 40 70 99 264 104 94 105 121 132

TOTAL 55f 55f 110f 125 344f 126 117 138 156 178

Eastern Michigan University
Vocational Certificationa

Business 26 33 45 64 __b 76 79 66 64 64
Home Economics 38 37 49 46 288 59 75 88 97 110
Industrial II 10 1C 18 __b 22 23 23 23 23

TOTAL 75 80 112 128 288f 157 177 177 184 197

Eastern Michigan University
General (Only) Certification

Business 23 31 38 61 __b 56 44 41 39 36
Home Economics 2 4 2 6 29 12 15 20 25 30
Industrial 22 28 20 25 __b 30 30 30 30 30

TOTAL 47 63 60 92 29f 98 89 91 94 96

Ferris State College
Vocational Certificationa

Business 20 30 25 35 155 40 45 45 50 50
Trade C. Technical 27 40 61 64 200 70 76 83 91 100

TOTAL 47 70 86 99 355 110 121 128 141 150

Ferris State College
General (Only) Certification

Business 23 33 25 35 155 45 45 50 50 55

Michigan State University
Vocational Certificationa

Agriculture 30 31 25 34 44 24 17 12 17 22
Business 40 39 42 68 132 108 109 103 133 133
Home Economics 88 89 80 110 91 110 100 95 90 90
Industrial 4 5 4 3 4 9 9 9 9 9

TOTAL 162 164 151 215 271 251 235 219 249 254

Michigan State University
General (Only) Certification

Business 98 81 59 59 44 34 17 20 15 15

Industrial 12 22 21 29 144 29 34 34 34 34
TOTAL 110 103 80 88 188 63 51 54 49 49

Northern Michigan University
Vocational Certificationa

Business -- -- -- 1 64 15 74 79 86 92
Home Economics 17 7 17 28 215. 25 31 35 40 45
Industrial 12 9 8 13 --J 17 19 20 29 34

TOTAL 29 16 25 42 64f 57 124 134 155 171

280
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APPENDIX 10. Continued.

Initial Certification via
BA/SS Degree Route 6.

Post BA/BS Route

Past Outputs -
Completinns

Current
Enrollments Anticipated Outputs

72/73 73/74 Z4/7566/67 67/68
.

68/69 65/70

Total
As.tiye

Majors 70/71 71/72

Northern Michigan University
General (Only) Certification

Business 42 57 64 64 56 53 -_9 --g --9 --g

Home Economics 0 0 1 0 0 0 0 0 0 0

Industrial 30 44 51 67 __b 79 81 81 87 87
TOTAL 72 101 116 131 56f 132 81 81 87 87

Universit,y of Michigan
Vocational Certificationa

Business 9c 22c I6c 12c __b 5c __b 8 16. 16.

Industrial 3c 4c __b __b __b __b b 17 h 341 341

TOTAL 12c 26c 16f 12f __f 5f __f 25h 50' 50'

Wayne State University
Vocational Certificationa

Business NAd 135e 496 257 679 275 280 295 300 315

Home Economics 15 22 33 40 204 43 64 55 58 57

Industrial 16 22. 26 33 280 55 64 75 88 102

TOTAL 31
f

1791' 555 330 1163 373 408 425 446 474

Wayne State University
General (Only) Certification

Home Economics 0 4 2 0 0 0 0 0 0 0

Industrial 11 12 12 12 97 19 22 27 31 37

TOTAL 11 16 14 12 97 19 22 27 31 37

Western Michigan University
Vocational Certificationa

Business 71 95 143 206 --b 263 293 295 287 291

Home Economics 53 59 90 94 314 120 121 127 128 129

Industrial 21 26 32 27 __b 33 40 46 53 60

TOTAL 145 180 265 327 314f 416 454 468 468 480

Western Michigan University
General (Only) Certification

Agriculture I 2 2 2 18 3 3 4 4 4

Business 37 42 47 32 __b 27 15 0 0 0

Industrial 67 63 93 121 __b 148 149 155 162 219

TOTAL 105 107 142 155 18f 178 167 159 166 223

aincludes those gaining Vocational Certification and those qualifying for both Vocational and General
Provisional Certification.

b
Data not reported by institution.

cprom Annual NEA leacher Supply 6- Demand Data.

dRiported by institution as NA.

elncomplete - Lacks Post BA/BS Route Outputs.

fTotal incomplete due to the above.

gCurriculum changes to Dual L,-rtification.

h Includes Health Occupations (7).

'Includes Health Occupations (14).

ilncomplete - Lacks BA/BS Route.
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APPENDIX 11. INSTITUTIONAL GRADUATE OUTPUTS, EY DEGREES, 1967/69-1971/75.

Higher Degree Programs

Central Michigan University
Master's

Business
Home Economics
Industrial

Master's TOTAL

Specialiat
Industrial

Specialist TOIAL

Central TOTAL

Eastern Michigan University
Master's

Business
Home Econo,ics
Industrial

Master's TOTAL

SpeciaList
Indus';ria1

Specialist TOTAL

Eastern TOTAL

Michigan State University
Master's

Agriculture
Business
dome Economics
Industrial

Master's TOTAL

Specialist
Agriculture
Business
'tome Economics
Industrial
Common

Specialist TOPAL

Doctoral
AgricuLture
Business
Home itconomics
Industrial
Common

Doctoral TOTAL

Michigan State TOTAL

Northern Michigan University
Master's

Business
Home Economics
Industrial

Master's TOTAL

Aorthern TOTAL

Past Outputs Current

Completions Enrollments AnticA2ated Outputs
Total

67/68 68/69 69/70 itslizell2112? 72173 73/74 74/7.5

.

5 5 5
4 6 3
10 20 31

l':. :9 39

0 1 1
0 1 1

19 3 40

3 3 5

17 15 18
.,20 43 48
40 61 71

o 0 1

0 0 1

40 61 72

80
20
29
129

2

2

131

21
118
250

3'19

18

419

10 15 20 25 10
4 4 4 5 6

33 35 55 59 70
47 54 79 89 106

2 2 2 2 2

2 2 2 2 2

49 56 81 91 108

9 11 15 16 18
20 25 30 35 40
45 4y 45 45 45
74 81 90 96 103

Being Diyoontinued
Being Diecontinued

74 81 90 96 103

24 23 8 103 15 20 15 20. 15
25 25 35 --b 35 35 35 35 35
12 19 10 50 a 9 9 9 9

22 25 24 171 25 25 25 25 25

R3 92 77 324c 83 89 84 89 84

0 0 0 2 0 1 0 1 0

1 2 2 __b 2 4 4 4 4
0 0 0 0 1 0 0 0 0

0 0 0 5 1 2 2 2 3
0 0 0 7 2 3 4 4 4

1 2 ? 1.4c= 6 10 10 11 11

4 3 5 12 3 4 3 3 3
6 5 8 --6 14 13 8 8 15

1 2 3 4 2 2 1 1 1

1 1 1 36 4 4 4 4 4

1 1 1 8 3 2 8 10 8

13 12 18 60c 26 25 24 26 31

97 lo6 97
398c 115 124 118 126 126

15 14 13 18 15 18 21 24 27

3 3 6 6 5 5 5 5 5

9 5 23 164 12 15 18 18 24

27 22 42 188 32 38 44 47 56

27 22 42 188 32 38 44 47 56
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APPENDIX 11. Continued.

Higher Degree Programs

Past Outputs
Completions

Current
Enrollments knticlpated Outputs

67/68 68/69 69/70
Total
Activea 70/ 71 71,1-(2 72/73 73/74 74/75

University of Michigan
Master's

Occupational E:ducation 11 13 15 125 15 25 35 45 55

Master's TOTAL 11 13 15 125 15 25 35 45 55

Specialist
Occupational Frlucation 0 0 2 10 2 10 20 30 40

S:-ecin1ist TOTL 0 0 2 10 2 10 20 30 4o

Doctoral
Occupational Education 1 0 1 10 2 3 6 8 8

Doctoral TOTAL 1 0 1 10 2 3 6 8 8

University of Michigan TOTAL 12 13 18 145 19 ,o 61 83 103

.iayne State Univorsity
Master's

ilisiness 35 60 70 350 80 90 100 110 120
Home Economics 8 5 74 6 8 10 10 12

Industrial e4 61 57 138 28 35 43 52 57
Master's TOTAL Y7 126 135 562 114 133 153 172 189

Specialist
Business 1 1 2 20 3 4 5 6

Industrial 2 2 2 l 3 6 9 12 15

3pecialist TOTAL I 4 32 6 10 14 18 22

Doctoral
Business 3 4 6 18 4 7 9 11 13

Industrial 0 4 3 14 5 5 5 4 3

Doctoral TOT.11 3 8 9 32 'I 12 14 15 16

a.yne TOTAL 103 137 148 626 129 155 181 205 227

oJestern Michigan Univ,:rsity
liasLar's

Ausinoss 16 32 39 327 49 54 56 57 59
qome Economics 11 '3 10 156 24 32 34 36 38
Industrial ?7 21 29 234 30 35 35 40 40

V.aster's TOTAL 54 56 9R 717 103 121 125 133 137

Specialist
Business 0 0 1 19 2 3 3 3 3
Home Loonm,ics 0 0 0 0 0 0 4 4 6

Specialist TOT1L 0 0 1 19 ? 3 7 7 9

4estern TOTAL ,4 79 736 105 124 132 140 146

aActive Enrolled once (or moro) during past Year.

bReport incomplete.

cTotal incomplete due to above.
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APPMD1X 13.--SECONDARY PERSONNEL DEVAND BY SPECIALIZATIONS
ACCORDING TO FIFTY-FOUR LOCAL SCHOOL DISTRICT
VOCATIONAL DIRECTORS 1970/71-1975/7(

Teachers 70171a 71/72 72/73 73/74 74/75 75/76 72-75b TOTALc

01 Agriculture-Unspecified -- 1 -- -- --

Sod & Turf 1

Urban Agric. ProductAon _-
1

03 Business-Unspecifieou 17 14 -- 2 2 1

04 Distributive-Unspecified 5 1 3 3 4

07 Health-Unspecified
Health (Patient Care)

3 2

I

-- ..
Health Education --

t

Medical Assistant
Nurse's Aid ...., I

Nursing I

09 Home Ec-Unspecified 10 5 4 3 2 3

Child Care 1 2 1
1 1

Consumer Education 1
-- --.

Food Service 7 2 1 1 1 1

Wage-Earning'Unspzcified 10 -.. -- -- !

14 Office-Unspecified 2 4 3 2

Data Processing 1
_- -- --

Integrated Office
Model Office

1

1

17 Trade & Industry-Unspecified 2 7 4 4 1 1

Appliance Repnir 1 -- 2

Office Machine Repair 1

Auto Body 7 1 1 1 1 1

Auto Mechanics/Service
Power Mechanics

3 6
1

1

1

2

1
--

1

Small Engine ..- I 1

Service Station Operators -- 1

Building Trades 6 3 1 2

Carpentry 1 1

Pre-Vcc. Building Trades -- 1

Building Maintenance -- 1 1 1

Building & Grounds Maint. 2 --

Commercial Art -- I

Cosmetology 2 1

Drafting 2 -- .... 1

Electricity/Electronics -- 2 1

Electricity -- 1

Electronics 2 1 1

Radio & TV 1

Fluid Power -- I 1

Graphics/Printing 4 2 2 2

Fhotography -- 1 --

Heating, Air Cond., Refrig. 1
.... 1

Machine Tool Shop 1
-- ...

Manufacturing Processes -- 1
--

Metal Fabrication --

Metal Technology 1

Model & Pattern Making 2 --

Welding 2 2 1 1

Related Science -- -- -.

Teachers-Special Needs
Disadvantaged & Nandi. Instr. 7
Elementary Career Couns. Teach 9

Teachers-Miscer.aneous

1

1

1

36
16

5
1

1

2
1

27
6
2

13

11

11

1

1

1

19

3

1

7
13

3

2

1

12

2

1

3

2
7

4
3

3

2

5

1

2

10
1

2

2

1

1

1

2

6

I

1 14

9
6 10

aRecord of actual hirings by fifty-four districts.

Some responeents preferred to specify their staff needs after 1971/72 in a
four year block.

cTotal given is oy each specialization over the six year period.
for sub totals and totals by year.

68
See Table iV-H

d
Category used to designate Business hirings with-specFalization undefined.
Classification listed In Standard.Terminolo for' Curriculum and Instruction in
Local and State School Systems,'Handbook VI, United States Office of Etiucation,
0E-23052, 1970.
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APPENDIX 14.--SECONDARY AREA VOCATIONAL CENTER PERSONNEL DEM.71
SPECIALIZATIONS ACCORDINC TO TWENTY-TWO HEAD
ADMINISTRATIVE OFFICERS 1970/71-1975/76

BY

'Teachers
70/71a / 72

01 Agriculture-Unspecified
_22,171/2.171
-- 1 -- -- --

1

Agri-Mechanics 2 2 -- 4
Agri-Related -- .-

1Ploral Arrangements
1 -- -- -- 1

Greenhouse & Nursery 9 _- -- 2
Landscape Hort.-Nursery 1 2 2 -- -- 5
Produce & Plant Operations -- 1 --

1
Retail Plant Sales 2 -- -- -- 204 Distributive-Unspecified 4 2 7 1 14
Advertisising

1 -- --
1Display

1 1 -- -- 2Retail Sales -- 1 -- -- --
1

Retail & Marketing
! -- 1 -- 27 Health-Unspecified 9 2 3 1 -- -- 15

Dental Assistant i 4 ,

7Health Care Aide
1 -- --

1

Histology Technician _-
1 -- --

1

L.P.N.
1 1 -- -- -- 2

Medical Assistant 1 4 1 -- 6
Nur'se 2 -- -- 2
Operating Room Technician __

1
_- -- --

109 Home Ec-Unspecified 2 -- -- 2
Commercial Food Service 1 F.

1 6
Food Service, Waitress, Etc. 5 2 3 .-

1 11
Baker

1 -- --
1

Chef/Cook
1 -- -- 1 2

Hospitality -- 1 1 2
Child Care 3 2 2 1 -- d
Homemaker Aide -- 1 -- 1

Instit. & Domestic Services 1 _- -- _... --
1

Housekeeping Aide-Motel
1

_- _- _- --
1

Needle Trades
1 1 2

Clothing Construction _-
/ _- _- _-

1

Clothing Service 2 1 -- -- 3
Tailor/Seamstress -- 1 -- -- -- ..- --

1
14 Office-Unspecified 3 1 6 -.. ..- ...... 10

Accountant Bookkeeping 2 -- -- 2
Data Processing 3 1 6 1 ..... -- 11
General Clerica: _. --

1
General Office Machines -- --

1 -- _- --
1

Office Communications
1 -- -- -- 1

Steno-Secretarial 1 -- 2 -- -- -- -- 3Total Office Practice
1 --

1 -- -- -- 2
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APPENDIX 14. Continued

Teachers

17 Trade & Industry

70/71a 71/72 72/73 73/74 4/75 75/76 72 -75b TOTALC

Appliarce Repair
Fluid Power
Office Machine Service
Heat., Air., Vent., & Refrig,
Auto Body
Auto Mechanics/Service
Dies:-.1 Mechanics
Marine 1',echanics

2

3

3

3

3

2
--

6

6

12

2

1

3
__

4
5

3
L.

1

--

1

1

2

- -

--

--
1

1

8

2

4

16
14

21

2)

1

Small Engine & Rec. Equip. 1
__ LI . 1 6

Heavy Equipment 1
--

1 2

industrial Mechanics 1
__ OM 41M, .. OD

1

Res. Constr. Bldg. Trades 11 6 7 24
Electrical Wirng 1

-- --
1

Furniture & Cabinet 1
__

1 2

Printing & Deco-ating 1
-- --

1

Plumbing __ -- 1 1

Building Maintenance ,
, 1 4 6

Cosmetology 3 7 4 1
_- 15

Drafting 5 2 2 1
--

1 11

Draftina-Architectu'..ii 2 1
...., 3

Drafting-Engineering __ 2 2 -- AM MI 4

Electrical Occupations 2 __
1 1 4

Electricity/Electronics 1
--

1

Electronics 2 2 --
1 5

industrial Electricity 1 1 1 3

Industrial Electronics __ 2 -- -- -- -- 2

Radio & TV Repair 2 1 1
-- 4

Graphics/Printing 3 3 3 1
--

1 11

Commercial Art 2 4 -- -- 1 7

Machine Tool Shop 3 3 7 13

Materials Fabrication 1
-- -- 1

Sheet Metal __
1 1

Welding 1 3 5 -- _ - 9

Teachers-Special Ne..-!ds -_
1 1

aRecord of actual hirings.

bSome respondents preferred to specify the7r staff needs after 1971/72 in a four
year block.

69
cTotal given is by each specialization over the six year period. See Table IV-1
tor sub totals and totals by year.

7111
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APPENDIX 15.--POST-SECONDARY PERSONNE., DEMAND BY SPECIALIZATIONS
ACCORDING TO TWENTY-NINE COMMUNITY COLLEGE
OCCUPATIONAL EDUCATION DEANS 1970/71-1975/76

-1.8chers
70/712 'f1/72 72/73 73/74 74/75 75/76 72...7b TOTALC

Oi An-icutur-Unspecified 1 -- 1 -. -- 2
.-.gri-i3usiness 1 -- -- --

1

Aatural Resources 1 1 1 --
3

03 Bus!ness-Unspecifiedd 2 -- 2 2 2 2 12 22
04 Distributive-Unspecified 1 1

1 3
Marketing 2 ... 2
Mana gement 1

. -- -- 2
General ELsiness Admin. 1 -- -. --

1 2
Ho:ip.-Hotel/Motel Mgmt. 1 1 1 -- --

3
Retail Accounting 1 --

1

P.:..-Zion ;:- Parks -- -- 1 1 2
07 Health-Unspecified 10 4

1 1 3 1 25 45
Medical Lab 2 1 ... --

1 4
Dental Assis7_ant -- 3 -- -- 2 5
Dental Hygiene 1 3 -- 4
L.P.N. 5 8 -_ -- -- 5 18
Nursing U.N. (Assoc. Deg.) 4 17 1 -- -- 4 26
Ph-1.,sca! Therapy 1 -- -- -- 1 2
Inhalati'in Therapy 1 -- -- -. --

1

Hlospital Ward Management --
1 -- -- -- -- 2

X-Ray Technician -- -- --
1 1

Advise(nen-E Specialist
1 -- -- --

1

Psychiatric Technician 1 1
-- --

1 3
Operating Room Technician -- -- -- 1 1

Physician's Assistant -- -- -- --
1 1

09 Home Cc-Unspecified -- -- -- 2 -- 2
Food Management -- --

1

0omm,.:rcial Food Service 1 -- -- 2 3
Dietetic Aide -- -- -- --

1 1

Child Care --
1 -_ -- -- . 1

14 Office-Unspecified 1 1 -- -- 2 -- 4 8
Data Procesing 4 4 -- -- -- 4 12
Gent:rz:i Business 1 2 -- -- -- --

1 4
Serotaria1 1 1 -_ -_ -- 2 4
Court Re.)orter & G-n. Sec. 1 -- -- -- -- 1

Sec. & Commercial Accountant 1 -- -- -- -- --
1

Teacher Assistant _-
1 -- --

1

16 & 17 Tech & Trade-Unspecified 1 -- 4 4 6 2 14 31
Aviation/Avionics -- 2 1 -- 3
Automotive Mechcnics 4 2 2 -- -- -- 5 13
Body Repair -- 3 -- -- 3
Diesel -- -- 2 _- -- -- 2
Small Engine -- -- 1 -- -- --

1 2
Heavy E'quipmont _- --

. 1 -- -- --
1

Applianc.e Repair -- -- -- -- --
Heat., A.r., Vent., & Refrig 3 i ..- -_ -- -- 1 5
Drafting 1 1 1

-- -- --
1 4

Drafting-Architectural -- 1 -- -- -. --
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APPENDIX 15. Continued

Teachers 70/71a 71/72 72/73 73/74 74/75 75/76 72-75b TOTALC
Graphics/Printing 3 --

1 4
Electricity/Electronics 1 5 1 3 10
Electronics 1 2 3
Electronics-LoTc Circuitry 1 1

Radio & TV Rep::r 2 2
Electrical 1 1

Res. Const. Bldg. Trades 2 2 1 1 6
Materials Testing & Constr. 1 1

Custodial 1 1

Machine Shop 1 3 4
Welding 2 2 3 7
Industrial Technology 1

--
1

Casting 1 -- 1 2
Manufacturing Enqineerirg 1 _...

1

Mechanical Technology 2 2 4
Civil Survey 1

--
1

Farrier (Horseshoeing) 1 1

Apprentice 1 2 -- -- 3

Cosmetology 1 1 1
.2
J

Law Enforccnt 3 6 1 2 12
Sanitation & Water 1 1 1 1 4
Community & Public Service 1 1 1 1 1 5

aReccIrd o';" actual hirings.

b
Some respondents preferred to specify their st,-Iff needs after 1971/72 in a
four year block.

cTotal igven is by ea!:11 specialization over the six year period. See Table
for sub totalr arM total.; by year.

Category used to designate Business hirings with specialization undefined.
%"..lassification listed in Standard Terminoloqx_Lis Curriculum and Instruction in
Local aud State School Systems, Handbook VI, United States Office of Education,
0E-23052, 1970.


